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DIAMONDS. 
BY F. M. ENDLICH. 


UOTING the words of Pliny we can say: “A/axtmum in rcbus 
humanis, non solum inter gemmas, pretium habet adamas.”? 

As far as our reliable records reach back into the dim and mys- 
tic ages, we find the diamond occupying a prominent position in 
the estimation of man. Above all other of its qualities, which at 


1 
>] 


yresent determine its value, the superior hardness to all sub- 


stances then known, seems to have impressed the Ancients. 
There appears to be but little doubt, that at very early ages the 
East Indians and the original inhabitants of the Chinese Empire 
knew the value of diamonds over all other gems. It is supposable, 
too, that the art of cutting was known to them, although it was 
not employed in the western countrics until many centuries later. 
Some doubt may appear whether the ancient Hebrews really 
possessed the diamond. In translations the word “shamir”’ is 
rendered as diamond. We find that the breast-plate of the High 
Priest contained a “diamond” in the second row of precious 
stones. We furthermore find, however, that these twelve stones 
“were according to the names of the children of Israel,” 
“like the engravings of a signet, every one with his name, accord- 
ing to the twelve tribes.” It seems improbable that they should 
have been able to engrave the diamond. Other passages occur 
where the diamond is used as a symbol of greatest hardness. 
One allusion is made that shows its application in the art of en- 
graving ; Jeremiah says: “ The sin of Judah is written with a pen 
of iron and with the point of a diamond; it is graven upon the 
table of their heart.” Coruwndiuniwas known to the Hebrews, and 


Among all human things, not only among gems, the diamond is the most pre- 


cious 
VI 
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the comparative paucity of direct references tothe diamond may 
lead to the supposition that some one of the corundum minerals 
was thereby meant. Ifa diamond was really spoken of, then this 
is one of the oldest reliable mentions made (600 B. C.). 

Among the Greeks, Homer (1000 B. C.) uses the word 
“ dAddnas,’ but in his writings it signifies steel. There is no evi- 
dence that the precious stone known 600 years later, under the 
name of adamas, was among those with which Homer was ac- 
quainted. 

Hesiodus, living about an hundred years later than Homer, 
uses the same word, but it merely designates some—to his mind 
—indestructible metal. Thus the sickle of Chronos, the helmet 
of Heracles, the chains binding Prometheus, and other similar in- 
struments were composed of adamas. Roman poets and other 
writers have copied the idea and have constructed the gates to 
Hades and other durable objects from the same material. An in- 
teresting analogy, although a purely poetical one, may be found 
in the fact that the first seal rings, Spkragides of the Greeks, 
were manufactured from the chains confining Prometheus. The 
stones set into them were obtained from the rock to which the 


] 


unfortunate thief was bound. Thus did/man honor him who con- 


ferred a lasting boon by stealing fire from the irate Jupiter. 


Later on, the term adamas was applied to the diamond. There 
ence extant showing that the cutting qualitics of diamonds 
were utilized in Greece and Asia Minor about 400 years before 
ve fact that no mineral or metal could pro 


duce any graven impression upon the diamond, it took the name 


above given, which literally means “not conquerable.” Pliny 


adopted it, as did others of the more recent Roman writers. The 
former furnishes a learned description of the gem and its peculiar 


qualities, while the latter use the word to express a very high 
degree of hardnes 
it six species of adamas are 


ly only minute flakes of gold 


Pliny (born A. D. 23), states th 


known. Of these five are proba 


contained in some other mineral. The last one, however, he men 


tions as not occurring with gold, but found in India, in the form of 


crystals. From his description of the crystalline forms, the speci- 
mens he had under consideration might as well have been quartz 
as diamond. As he was acquainted with rock-crystal, however, 


and describes it elsewhere, we may conclude that he meant the 


1878.] Diamonds. 421 


diamond. Pliny had a very thorough appreciation of its hardness, 
and repeats the fable then current, with reference thereto. He 
states that an adamas laid upon a new anvil, and struck with a 
new hammer, will shiver both, while the gem remains intact. 
Only by sprinkling it with the fresh blood of a male goat, can the 
excessive hardness be conquered. When the adamas is thus 
broken, however, it is shattered into innumerable small fragments 
so minute, indeed, that they can scarcely be seen with the naked 
eye. Bishop Albertus Magnus, of Southern Germany, in 1260, re- 
peats the same statement, and sententiously adds, that the blood 
of the animal became far more efficacious, if he had imbibed sour 
wine and eaten some parsley just before being killed. 

Owing to the rarity of the mineral this fable could be per- 
petuated for more than 1400 years, in countries far removed from 
those where the diamond was originally found. 

After expressing his surprise that so disagreeable an animal as 
the goat should have so great a power over this most precious 
stone, Pliny states, that small splinters of diamond are set in iron 
holders, and used for the purposes of engraving and drilling. This 
shows a remarkable coincidence with the utterances of Jeremiah 
more than 600 years earlier. 

At the time of Charles the Great (768 to 814) diamonds were 
highly prized as ornaments, and ever since that time they have 
steadily advanced in demand until the present day. During the 
reign of Louis XIV,in France, diamonds were much sought after, 
and some were brought to light that are famous for their beauty 
even now. Having at that time made an enormous stride in the 
favor of all people admiring mineral ornaments, diamonds have 
since then maintained their position, To-day they are a staple 


article in the market, and although new discoveries may some- 


what affect their value, the demand is sufficiently great and con- 
stant to render them one of the most valuable among the precious 
stones. 

Of all the countries which have furnished diamonds, India has 
been known as a prolific source for the longest period of time. 
Perhaps the most famous of all diamond fields there are the Gol- 
conda Mines. Thousands of people have found and many still do 
find employment there, although much of the wealth has already 
been exhausted. During the reign of Louis XIV, Tavernier 


visited the Orient to collect diamonds and precious stones for his 


‘ 
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king. At that time (about 1680) he found 60,000 persons en- 
gaged in searching for diamonds in the mines of Ellore, in India. 
Next to India in importance is South America. The mines in 


Brazil were opened in 1727, and the best of them are situated 


/ 
north of the Rio Janeiro. On the Rio Jequitinhonha and Rio 
Pardo the most remunerative fields are found. Other placiers 


have yielded very good diamonds, however. 


On Borneo, in the Ural Mountains, and in Australia, diamonds 


have been found. In the United States they have been collected 
at several localities, but only in comparatively isolated specimens, 
Diamonds have been obtained from North Carolina, Georgia, 


Virginia and California. The notorious occurrence of these pre- 


” 


cious stones in what was termed the ‘Arizona diamond fields, 
situated in North-western Colorado, is probably still too fresh in 


the memory of everybody to require special mention. Diamonds 


were certainly found there, but, to use a popular phrase, “they 


had not grown there. 


1° 


Recently discoveries of extensive diamond fields have been 


made in Africa. They are situated on and near the Orange and 
Vaal Rivers, and are being worked with energy. Although their 
discovery dates back but a comparatively short time, it appears 


that the existence of diamonds there was already known during 
the last century. According to Dr. J. W. Morton, the natives 
have for along time used diamonds from this locality to drill 
their stones, and formerly made periodical visits to replenish their 
supply of material 

fAS 1S Irequently the case, the present Impetus in that region to 


mining operations was given by the accidental discovery of a 


diamond. It was found in the hands of some children who were 
playing with the pretty pebble. 


Wherever diamonds are found, they occur in redeposited ma- 


terial. River-drift or boulder-clav may contain them. No matrix 
for them has been recognized with certainty as yet, although it ts 
claimed that the Itacolumite (flexible sandstone) of Brazil con- 


tains them. This assertion is scarcely proved, however, and even 
if it were so, this very Itacolumite is but the product of re-deposi- 


tion. It may be regarded as a significant fact, perhaps, that the 


dD 


localities of North Carolina and Georgia, where diamonds have 


been found, are not far removed from occurrences of flexible sand- 


one. Inthe South African diamond fields the gems are con- 


| 
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tained ina conglomeritic mass. It is composed mainly of volcanic 
material, but has evidently been deposited by water. In its general, 
physical character it may be compared to the “blue cement” 
of California, which is auriferous. 

Of all these localities mentioned, India has produced by far 
the greatest number of celebrated diamonds. The largest 
diamond of which we have any knowledge, is mentioned by 
Tavernier. It was found in 1550, was in the possession of the 
Great Mogul at the time of Taverniers visit, and weighed goo 
carats (1 Parisian carat = 205.5™8"-). The present ‘“ Great Mo- 
cul” weighs 279 carats, and may be a portion of the original one. 
K'o-/u-noor.—Vavernier gives the weight of the original Ko-hi- 
noor (“ mountain of light”) as being 787% carats, but other re- 
ports place it a little higher. Weighing 186% carats it came into 
the possession of the British crown, but was considerably reduced 
by cutting. Lately it has been recut, from rosette form to that 
of a brilliant, and now weighs only 106 carats. 

Orloff —The Orloff, weighing 19434 carats, is in the possession 
of the Russian crown. It was purchased by Katharine II, for 


450,000 silver roubles and 4000 roubles annuity. This diamond 


The Persian—In 1832 a diamond was found in the hut of a 
Persian peasant, by a traveler. It was there utilized for the pur- 
pose of striking fire. Ile purchased the stone and sold it ata 
high price. The weight of the ‘ Persian” is 130 carats 

In connection with these three diamonds a very interesting ob- 


+ 


servation was made by Mr. Tennant. The Ko-hi-noor, in its first 


cut, showed two natural planes of cleavage, the Orloff still shows 
one, and the Persian one. By reproducing as nearly as possible 
the original shapes of these diamonds, it was found that they 
probably are three fragments of one very large one. The ag- 
gregate weight would be 510'{ carats. It is quite possible, 
therefore, that these three formed the original Ko-hi-noor, the 


pride of Eastern nations. ‘Tavernier mentions the fact that it had 


been cut down from its original size, which might account for the 
difference in weight. Few, if any gems have so prominent a 
position in legendary history as the original Ko-hi-noor. Moi 


than 5000 years ago the Kast Indian hero Kama, is said te have 


q > 
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is cut in rosette-form. 
worn it in the “ yreat war ’ (Maha Bharata Che discovery of 
the Feil in led to the above results, as it was, to a certain tent, 
the incentive to the comparison 


Diamonds, [July, 


‘gent—By far the most beautiful diamond of the French 
Regent or From its original weight 
of 410 carats it has been cut down to 13614. Its absolute purity 
and the elegance of its cutting (brilliant) for a long time placed 
it highest in rank among all the known diamonds. _ Its earliest 
history is somewhat obscure. According to tradition a slave found 
it in 1702 in Golconda. In order to hide it from the eyes of his 
employers he wounded himself in the thigh and placed the huge 


> 


diamond within the wound. Having confided the secret of his 


treasure to a sailor, he accompanicd him to sea. The sailor, 
however, stole the diamond and threw the slave overboard. In 


England the sailor sold it for 1000 poun 


Is, lived merrily until his 
money Was all 
France bought it for two and a half millions of francs ($500,000). 
During the French Revolution, September 17, 1792, the crown 
diamonds were stolen, the Regent among them. Through the 
agency of an anonymous letter they were again discovered, hid 
den in a ditch in the Champs Elyseés. Although the Regent and 
many others were thus recovered, some of the most valuable 
stones could not then be found, among them the San¢y. After that 
the French Republic placed it in pawn with a merchant in Berlin. 
Napoleon Bonaparte recovered it again and _ had it set into the 
hilt of his favorite sword. Since that time it has remained in 
possession of the French government. 

Sancy.—The Sancy first appears as the property of Cl 
Burgundy. He lost the diamond in the battle of Nancy, 1477. Soon 
after this it came into the possession of Count Nicolas de Sangy. 
During 1589, Count de Sancy was in Switzerland, at a time when 
Henry III of France required securities for some loans he was 


then making. His loyal vassal immediately dispatched a trusted 


servant with the Sancy diamond as an offering to his king. Noth- 
ing was heard of the servant for a long time. Investigations 
showed that he had been waylaid and murcered. As his last re- 
source, however, to save the property of his master he had swal- 
lowed the diamond, which was found after his body had been re- 
covered, Later it formed part of the crown-jewels and was stolen, 
together with the Regent in 1792. After having been lost to ob- 
servation for a long time the Sancy again reappeared in the fami- 


ly of the Napoleonids, who sold it to the Emperor of Russia for a 


half million francs, in 1830. This diamond weighs 5334 carats 


and is cut in rosette shape. 


gone, and then hung himself. Louis XV. of 


larles oO! 
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Among the most prominent diamonds of carlier times are sev- 
eral that are noted for their color. 

Horentine Diamond—This stone is of a lemon-yellow color 
and weighs 133 3-5 carats. It was at one time the property of 
Charles of Burgundy, who wore it in his helmet. In the battle of 
Granson, on Neufchatel Lake, he lost it. A Swiss soldier picked 
it up and sold it to a priest. Pope Julius II. finally obtained it 
for 20,000 ducats, and eventually it was acquired by the Austrian 
crown, where it is to-day. 

Dresden Diamond.—A very handsome green diamond is owned 

by the Saxon crown, and is preserved in the Green Vaults at Dres- 
den. The color is a bright green with a bluish tinge; its weight 
3114 carats. 
Hope Diamond.—Banker Hope, of Amsterdam, possesses a fine 
blue diamond of 4% carats. It is cut in brilliant form, and close- 
ly resembles a deep blue sapphire in color. Formerly a blue 
diamond of 67 carats was among the crown-jewels of France, but 
it disappeared during the revolution. 

Within recent years the two largest diamonds have been found 


in Brazil and Africa respectively. 


Star of the South—TVhis diamond was found in Brazil in 1853, 
byanegress. Its original weight was 247 % carats, but by cutting 
it was reduced to 125 carats. The “Star of the South” has a 


slight pink tinge. 
Star of South Africa—About ten years ago this diamond was 


purchased from a native, and sold at once for 56,099 dollars. 


Cutting —It is evident that a large proportion of the value of 


a diamond depends upon the preparation it undergoes, in order to 


develop its beauty. No evidence is on hand to show that any 
of the ancient nations, East Indians and Chinese excepted, were 


acquainted with the art of diamond-cutting. From its very 
superior hardness, it is natural that it can be cut by no other 


] 
diamond pol- 


material. In 1373 there wa 


ishers” at Nuremberg, in Germany, but not until 1456 was cut- 
ting and polishing carried on as an art. Louis van Berquen, in 
Holland, at that time proceeded to rub two diamonds together, 
and finally produced a gray surface. The I*rench word equivalent 
to our “cutting” is “ ég7tser’—to make gray—based upon the 


first experiments. For a long time Holland had the entire 


monopoly of cutting diamonds, but finally other nations entered 
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into competition. In 1660, during the reign of Louis XIII, Car- 
dinal Mazarin had the first diamonds cut for the French crown. 
Within late years the machinery for cutting diamonds has been 
greatly improved, so that the Ko-hi-noor was recut in the space 
of thirty-eight days, while the cutting of the Regent had 
required two years. 

Two styles of cutting are employed in shaping the diamond, 
the vosette and the ér/hant. The foundation for the former is the 
number two multiplied by three, for the latter the number four. 
A complete rosette cut will cover the entire diamond with faces 
of equal, triangular shape, whiiec the brilliant presents a flat sur- 
face, surrounded by facets and a deep pyramidal or conical 
body. Numerous combinations of faces are added to increase 
the action of refraction. As will readily be seen from the most usual 
forms of crystallization of smaller diamonds, the brilliant cut can 
be executed with the least loss of material. It certainly presents 
the stone to best a lvantage. 

Turning aside from the historical associations of the diamond, 
we have yet to consider its chemical and physical properties. 

Among all minerals the diamond is by far the hardest. Next 
to it are the various corundum species, ruby, sapphire and others. 
This alone, to a mineralogist, is sufficient to distinguish it. Its 
specific gravity is 3.5295, about the same as topaz. The index of 
refraction is 2.439. Expressing the power of refraction in a 
more tangible manner, we may say that if we have a glass lens 
of certain dimensions which magnifies five diameters, an equal 
lens of diamond would magnify eight diameters. Upon being 
rubbed the diamond exhibits vitreous electricity. By passing an 
electric spark ovev a diamond, the stone may be rendered phos- 
phorescent, and retains this quality for a short time. This fact, prob- 
ably, has given rise to the popular supposition that all diamonds 
must “shine” in the dark. When looking at a cut diamond it is 
a good plan to have a dark back-ground, as the brilliancy of the 


flash thereby becomes more prominent. 


Diamond crystallizes in the isometric system, and shows 
numerous combinations. Most frequently occurring is_ the 


octahedron with smany combinations. Dodecahedra are found 
simple and in combination. Perhaps no other mineral exhibits 


so many different forms belonging to the isometric system as this 


one. Twins and hemihedral crystals are frequently found, Char 


| 
< » 
| 
| 


Diamonds. 427 


acteristic of the diamond we may regard the curving of the 


crystalline faces. [This occurs to so ereat a degree, that not 


unfrequently the specimens are nearly spherical. 

Physically, we may distinguish three varietics of diamond: the 
crystal, the carbon and the anthracitic diamond. As seen above, 
the specific gravity of diamond is 3.52, while that of carbon is 
3.01 to 3.40, and that of anthracitic diamond only 1.66. They 
show slight impurities, as compared with the crystals, but are 
chemically diamonds as also in their hardness. The carbon is 
put to practic al uses, on account of its comparatively low price and 
orcatl hardness. Instead of being colorless it is black, or gray 


translucent only in very thin slabs. 


Chemically, the diamond is carbon. Ata high temperature it 
vill burn, and be completely consumed, giving off carbonic acid 


y 
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eas. In an atmosphere of pure oxygen it will burn on, if once 
ignited. Between carbon points of a heavy battery, the diamond 


will become spongy, and turn to coals. In 1694 the first experi- 
ments of burning it were made. This was accomplished by means 


of a very powerful lens, concentrating the sun’s rays. Much 


speculation became rife as to the behavior of diamonds under the 


action of great heat. Emperor Francis J, of Austria, conceived 


the brilliant idea of converting or melting a number of smal 
diamonds together into one large one. In 1750 he placed a 


] 


quantity of them, and some rubies, into a crucible, and subjected 


them to intense heat for twenty-four hours. After cooling, the 
rubies were found to be intact, but of the diamonds not a trace 


remained, Shortly before the French Revolution a Parisian 


the possibility of exposing diamonds to a 
very high degree of heat without injuring them. 
his experiments before the famous chemist, Lavoisier. Maillard 
the jeweller, had carefully surrounded his diamonds in the cruci- 
ble with pulverized charcoal, and they withstood the fire perfectly. 
So long as the oxygen of the atmosphere can be excluded, the 
1j 1 os t | 1th lv harm that micht befall it would 
diamond cannot burn, and the only harm that might befali 1t wouls 
ve a cracking from the heat. This, however, occurs compara- 
tively rarely. Lavoisier, fully convinced by the demonstration, 
first offered a correct explanation of the phenomenon. 

mMpurities in diamonds are partly of a physical, party ofa 
chemical nature. Among the fornfer must be classed cracks and 


cavities. The latter generally manifest themselves in discoloration 


1878. ] 

| 

< > 
— 
| 
» 
| 
| 


2S Diamonds. 


jually distributed. Yellow, green, brown and gray are the 
colors most frequently observed. According to Brewster, many 
of the diamonds showing cavities under the microscope afford 
evidence, upon polarization, of having been subjected to pressure 
hese cavities at the time the diamond was crystallized. 
Such cavities, and it accumulations of coloring matter were 


at first erroneously designated as chlorophylloid substances. 


Yellow and brown di iumonds Owe their color probably to avery 


minute percentage of hydrated ferric oxide. It is an expensive 


amusement to analyze a quantity of diamonds sufficiently great 


to determine this point, so we are forced to base an opinion upon 
| 


other than analytical proof. In the beginning of the nineteenth 
century a Parisian jeweler heated a brown diamond for some 


time, and, upon taking it out of the crucible, found that it had 


burned pink. This color, however, only lasted for about ten days, 


when the stone turned brown again. Since that time the experi- 
| 

, often with the same result. The 

chemical action in this instance consisted simply in driving off 


tha tor +} 
the water, So tnat t 


le iron was contained in the diamond as ferric 
oxide. This imparts a pink color. Upon exposure to ordinary 


atmosphere, the original hydrated ferric oxide was again formed. 


Green diamonds probably owe their color to an indefinitely small 


quantity of ferrous oxide. Whether the Dresden diamond is 
colered by the same material may remain an open question. The 
shade of green it exhibits is not one that would probably be pro- 
duced by ferrous oxide. Possibly some organic salt of iron may 
produce ti Erect of « olor 


Gray diamonds usually owe their lack of transparency to the 


presence of innumerable microscopic cavities. 

What the coloring matter of the Hope diamond may be can 
carcely more than be guessed at. From analogy we know that 
certain salts of iron, organic matter and cobalt produce the same 
color. Which of these it is will most likely remain a secret. Ata 
venture, the salts of iron might m the most probable, consider- 
ing the uniformity of coloring and the shade of the blu 


Regarding the formation of diamonds much has been said and 


4 ] wk ] » hea 
written, | many well-conceivea expd¢riments nav peen mace. 
lore than any other agent, heat has been employed to reproduc 
these t ircs of natur laboratory Thus far all experiment 


[ July, 
4 > 
| 
have failed to attain any uilable result. Some of the most emt | 


878. Lnamonds, 420 
/ t } 


nent chemists of the present century have expressed the opinion 


that diamonds owe their genesis not to the action of heat, but to 


an organic process. Newton, when studying the optical quali- 


ies of diamond, came to the conclusion that it must be a 


“coagulated oil.” By means of electricity very minute crystals 


of carbon have been obtained, but all efforts to reach greater 
size have been baffled. Liebig regarded the formation of dia 
mond as the result of organic decomposition. Though this view 
may not be perfectly tenable, it commends itself to the poetical 
mind from its allusion to the rejuvenated phoenix rising from his 


Or ¢ 


anical ay 


own ashes. With an ever-increasing 
{ 


and the constant improvement of mec ypliances, we may 


re ome i be able t produce. diat 
yet, some day, be abte to produce diamonds that will compare 
Whe writl ] 3 hi } 
favorably with those fashioned by ature 
) T) 1 
ractica ses Of Ltamonads yhysical 


yroperties, the diamond is put to v 
prominent is that of drilling. The comparitive cheapness of “ car- 
bon” makes it possible to utilize this material for such purposes. 
Diamonds with sharp, crystallized edges are used for cutting glass 
and small fragments, and splinters are used to arm graver’s tools. 


Dust is employed in cutting other stones as wel! as the diamond 


itself. Wherever a substance of very great hardness is required, 


diamond answers best. On account of its high power of refrac- 
1i0On, GlaMond-ienses Were formerly prepared, for the use of very 
hich power in truments Th ; pplication of diamon ls for purposes 


of personal or artistic ornamentation, may perhaps be considered 
a practical one in a certain sense. For such use the total absence 


of color and the high degrees of refraction and dispersion of 


place the diamond in the most prominent position among. all 
preciot tones 

[ntita It is natural that a stor » valuable as the diamond 
should frequently be imitated. Paste re manufactured to-day, 
which only a very experienced eye can detect as frauds © Admix 
tures of lead and, recently, thallium, impart to paste a high angle 
of refraction, thus producing “flashing” effect very n that of 
the diamond. Colorless quartz crystals and topaz are fre itly 
cut and are destined to simulate diamonds. Zircon, if heated for 
a short time, turns colorless from a bright blood-red, and is cut. 
This too, in smaller settings supplies the place of the diamond 


] 1 1 1 


Quartz and Zircon can readily be detected by the difference of 


pecific oravity. The former is 2.65, the latter 4.30, while 
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diamond is 3.5: 
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2, Besides the specific gravity the hardness will 
1 can be scratched by topaz. Topaz is more 
Its specific gravity is 3.40 to 3.05, very 

qiamond, n instance, as well as in those 


ircon, an optical tes 


the most convenient In 


in ambassador Lisboa, presented a “diamond” at 


Vienna. It had been admirably cut in Paris, and 


ats. By experts it was valued at more than fifty 


‘Oneof tl 


1c mineralogists called in consulta- 


‘rv simple optical test, and found the stone to bea 


] 1] 1] 

da lighted candle upon a table, walked about 1 

from it, and looked at the light through the 

he held close to his eve. In every facet ‘wo 


little flames appeared side by 1 \s only those crystals have 
single refraction, which belone to the isometric system (in whicl 
the diamond crystalliz the specimen under question, havin 


anid nats hii hate hae ] 
qaoubie retraction, Could not possipDly Nave Decn a dlamond. 


1 = ] 
looking in this manner at a candle, the diamond, as well as th: 
pa Wi OUL in Cu in 
readily be distingul d b ts inferior hardness, as topaz will 
scratch it. 

/ [The price of diamonds is one that fluctuates, dependent 
upon the demand and supply. Within certain limits it may be 
. } ] ] ] 1 4 
i irded as dehin Dut when the valu f very lat t to 
be estimated, the mie 1 s for its determination cannot be fol- 
] 4 4 
owed. WamMonads are laliy separated into three class ne 
they are termed as bein first water,” ¢ Besides th Sree, 
there and ( pon Lh ¢ two latter varieties al 
utilized for ) of cutting, sawin drillin OX They ar 
4 
sold le Carat as other diamond On arat wbon cos 
about 6 do 
Diamonds used fo uUurposes Of Ornamentation advance vcry 
Yi as their size increases. If, for instan one carat 
should ‘co 100 dollars, carat vill not cost O X 100 dollars, 

xX K TOO-or dolla This rule « s not apply to 
inferior stones, DUT IS Kk ) ( Within rtain itil In aecteriml 
ing the value of t! Cias ft diamond 
aent ol 1h price how cr. al 
recommendation to ti favor of civilized man, and woman too, 
th ts own pl pP ition, on accoun 
o! its ntrinsic val 
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MOUND-MAKING ANTS OF ALLEGHENIES. 


BY REV. HENRY C. MCCOOK. 


| ee » following notes are substantially extracts fr an article 
rinted in the Transactions of Entomological] 


ants which 


om 


Society: Chey relate to the familiar mound-making 


inhabit the mountain regions of the Atlantic 
Pennsylvania. These are insects in form 
as represented in the accompanying fig- 
ures, the head and thorax being of a fa 
low or reddish color, the abdomen a 
glossy black. There are three forms of 
workers, the major, minor and dwarf, by 
whom the entire externa 


the formicary, and for the most part the 


interna also, is conducted. The females — 
closely resemble the workers-major, but 
A W M | 
ire | roy re robust and in tl roy 
a laroer, More rooustT, and th 
state Th ales are winged, 
art naller than the females, from ‘ 
whom they are further readily distinguished by the smaller head, 
] { no] + ¢ +] n } iHerer vat) 
an ade onal Gment to the abpaomen and tik acifferent orm oO! 
1 
th im In the original paner these ants are referred to as 
/ r rufa. the name which tl ear (identified by Frederick 
1 1 1 + 
Smith, of the British Museum the tion of the Itntomo- 
ical Society | verv closely resemble these ants, but on 
the authority of Dr orel, the author of the ‘“ Swiss 
Ants” (Les Fourmis de la Sw to whom specimens were sent, 
they are ref red to in tl rwtes as 
} 7 ‘1 
Forel, a new American al of + rsect Their habits do 
not greatly differ from those of / ry of Europe, but are ne Vy 
not quite identical with those of eas 
It is further premised that the observations iven 
wel made wht encamped ) th midst of a colony, o1 int 
city,” of more than 1600 nests, situated upon the eastern pe of 


Brush mountain, Pennsylvania. These nests 
tions of various sizes, the largest measured b 
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inches in ht. The mode of building the hills, which are 


honey-combed with regularly placed tubular calleriec je ne 6.1 
loney-combed with regularly placed tubulai 1S 


lows. The mason work was greatiy stimulated by a shower of 


) 
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rain, and Was indeed scarcely observed (beyond KCavations of 
1 
the underground lleries) before the rain-fall. 

) G [, fig. 4 represent a COVered Way or ga » 


six inches lone, which started on the foundation three or four 


inches below the surface of the field, and rose up toward the hal f- 
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ered over except one door or round hole near the top. The 
work progressed by the continuous addition of earth pellets 
to the outer edge. The pellets were carried in the mandibles of 
the ants, and were usually pressed into position. The springing 
of the arch was plainly seen, the two sides slowly approaching 
each other in irregular lines as shown at aa. Gradually two 
points drew nearer and nearer, until they well-nigh touched. It 
was quite exciting to wate h now the delicate manipulation of the 


architects. Here comes a worker with pellet of larger size; she 


climbs the arch, reaches over, holding the while by her hind 


feet, and drops the ball of soil into the breach. The bridge is 
made. And now with surprising rapidity it is widened until the 


roof of the arch assumes the appearance indicated at 6 6. Circu- 
lar openings or doors are habitually left in the work, through 
which the ants are moving back and forth, apparently working 
upon the inside to strengthen the arch. Ass sections of the build- 
ing are completed these doors are closed, so that they are 
plainly but temporary arrangements for the convenience of t 


masons, 


On other parts of the foundation similar structures were going 
up. At 2, Fig. 4, was a section of a vertical column, one side of 
which had been cut away. It was two inches high, and one inch 
across. The ants were working upon this in the same manner as 
described above. They built not only from the bottom up, but 


he figure was 


from the sides across. The central opening in t 
finally closed, leaving, when the work ended, the opening at the 
foot of the column = The circular gallery thus enclosed was one- 


half inch in diameter, which is about the usual dimensions. The 


work of construction was not confined to the space which, as in 
, Was the original site of the cone. Having occa- 
sion to lift up a fragment half the size of one’s head, which had 
been thrown to one side, I saw that the section had already been 
made the nucleus of a new mound. Columns, corridors and 


s, corresponding closely with those outlined upon the under 


11 
| 


hall 
face of the fragment, had been erected, which were thus quite 
united to the fragment. In one of the halls was a small collec- 
tion of dead ants. The greater portion of one day was spent in 
studying and recording the work upon this one hill. Other draw- 


ings were made from different positions, but the method and 


were the same. As the activity occasioned by the shower 
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continued for the remainder of our stay, I had full opportunity by 
subsequent observations to verify my notes. 

Fig. 5 is another example of architecture drawn from the same 
broken hill. The figure represents a double gallery which was 
built up against the perpendicular side H of a hole cut by the 
spade in removing the cone. The gallery @ @ a was carried along 
the base of the side three inches, and then upwards toward the 
surface. The gallery was widened at two points, ¢ c, to ene and 


| 


If inches, as though intended to serve as store-rooms for 


a ha 
Galleries onenine downward communicated with 
cocoons. ralicries Opening Gownward communicated with thesc¢ 
enlargements. At ¢ ants were arranging pellets along a projec- 
tion on the side, for what purpose was not apparent. 

My attention was next directed to a large hill, which with its 
surrounding hill-cluster was on my regular “list.” [| took this 


keepin hill 
pian Ot KCCDING SCVCrat 
I > 


s under regular, daily, and indeed 
for much of the time hourly observation, for the obvious reason 
that thus I could become “acquainted” with the workers, 
could trace the work done, and confirm or condemn previous 
conclusions as the case might be. In this hill a track had been 
made by one of a herd of cattle grazing in the field. The foot of 
the steer had left an irregular depression measuring nine inches 


> 


ht to nine inches, the lower margin bein: 


Th 


Engineering —The lower part of this track is shown at Fig. 6, 
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in order to exhibit what seems very much like a deliberate and 
well planned system of engineering, in filling up the hole. The 
drawing is one-half natural size. At A, a, the original hill is 
shown, marking the southern limit of the foot-print. The work 
of filling up against this had begun. From the lower point 4, 
marking the outline of an arc, were the following works: 4, a 
circular column one inch high, from the upper base of whigh, a 
broad bifurcated plateau was being extended; next to this was an 
oblong mound ¢, one-half inch high, and beyond that, marking 
yond 


y 


the opposite limit of the track, a lunette d@, one inch high. Be 
this, toward the base of the hill, and parallel with the arc 4, ¢, d, 
was thrown an arc of like but smaller lunettes 7, 7,2. At e and /, 


were lunettes similar to @, and at g,a scolloped mound. These 


elevations, with that at 4“, 4, surrounded the cavern /, which was 
the deepest part of the cattle-track The plan of operations is 
very plain; from the little raised columns and mounds figured 
above, the work of covering in could proceed with the greatest 
advantage. The elevations 4, c, ¢, were evidently guaged by the 
height of the edge of the hill at 4, thus marking the depth of the 
track on that line. The diminishing depth was met by a corres- 
ponding lowering of the lunettes 2, 2, 7, and at other points in the 


excavation the same facts held good. 


Fic, 6.—Engineering work ; filling up 


Che above operations began on Saturday morning; on Monday 
morning the cavity was two thirds filled. Very strangely the 
work did not connect with the face of the break towards the sum- 


L. VII. 
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mit of the hill, but a deep trench or gallery had been preserved 
all the way across, the wall being maintained intact. Nor was 
there any appearance here of the formation of the galleries above 
described ; it was dead filling in. In one of the little hollows the 
shells of cocoons, out of which antlings had just been delivered, 
were piled up, apparently to assist in the filling. I had before 
observed these being carried from this hill and deposited on the 
stones outside. A number of straws were worked into the 
columns, evidently as braces. A few feet from this large mound 
was a small hill, one of its off shoots, which even before the rain 
had shown much activity in construction, for the surface was cov- 
ered with fresh pellets. The shower had inspired the inmates of 
this young community with amazing zeal. 

Underground Galleries —Thus far we have been dealing with that 
part of the formicary which is above ground and is apparently 
the most considerable. There is, however, a hidden portion which 
is immense in extent, and must have vast importance in the 
economy of the community. Every hill furnishes a fair measure of 
the extent of the underground system of galleries connected there- 
with; for it is reasonably certain that the entire bulk of soil in 
each mound has been excavated and brought up from the galler- 
ies beneath the surface. The average width of the upper galler- 
ies is about three-eighths of an inch; the maximum width not 
exceeding one-half inch. The underground galleries are proba- 
bly of the same size. A glance at these mounds, therefore, at once 
gives indication that an extraordinary system of subterrancous gal- 
leries must be connected with each formicary, though I made no 
satisfactory examination into the arrangement of this system ; this 
might have been done, perhaps, by sinking a deep trench close 
to a mound and extending it for some distance. But the soil is so 
very full of stones that even thus the results might not be satisfac- 
tory. No doubt the ants descend to considerable depths, utilizing 
the stones in various ways, for example for roofs and walls, as 
they do upon the surface. It would hardly seem possible to pre- 
serve any great regularity in the course of these underground 


oD 
ways which must constantly be diverted by the stones. But they 
undoubtedly can be held to a general course, and are carried with 
great directness from point to point, when it is desired to commu- 


nicate with the trees and feeding places. I was able in one case 


to trace the extent of the galleries near the surface in the follow- 


> 
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ing way. Tapping upon a hill whose inmates were in a particu- 
larly “ nervous ” condition, the ants issued in excited hordes not 
only from the doors of the mound, but from various points on the 
surrounding surface. Taking a principal centre of excitement, 
four or five feet distant, a stone underneath which was an entrance 
to the galleries, | again agitated the ground. The ants as before 
issued from the surrounding surface, chiefly upon a line run- 
ning eastward, up the slope. At the limit of excitement, which 
was something less than before, I once more agitated the stones 
and earth with like results. Thus I traced this surface gallery 
eastward about 60 ft., where the excitement under the above treat- 
ment ceased at an oak tree. I am satisfied that as a rule the cen- 
tral formicary or hill communicates with the trees which serve for 
feeding grounds, by galleries as long as or much longer than this. 

Adding Stories —On the east and west sides of the hill, several 
inches from the top, deep fissures had been cut, looking like sun 
cracks, the lower edges of which were being built up, and the up- 
per bent over. An additional story was thus being added to the 
cone. Here grass-straws were strewn over the summit, and others 
which I threw upon the hill were dragged into place and utilized 
with skill. This story was well nigh completed by Monday morn- 
ing. The building was carried forward (and such was the case on 
the large hill and on others observed), by erecting warts or small 
cones upon the surface and around the openings or doors of the 


galleries, and filling between them. I could trace the evident 


outlines of galleries laid out. 


Entrances or Doors——The principal entrances to the formicary 
are at the foot of the hill. They are commonly placed around 
the entire circumference of the mound, and are arranged in two, 
three, or more circular rows, one above another. At certain points 
where, apparently, there is need of an especial vomitory, the gates 
are much multiplied. Besides these, there are openings at irregu- 
lar intervals upon the entire surface of the cone. These are not 
numerous, but sufficiently so to allow easy approach to and exit 
from the more clevated portions of the mound. The main depend- 
ence appears to be upon the lower gateways. It would seem, at 
first thought, that there could be no real necessity for so many 
doors; but one who has witnessed the rapidity with which the 
myriads of workers swarm upon the surface when their nest is 


attacked will at once perceive the economy of these numerous 


> 


435 Mound-Making Ants of the Alleghentes. July, 


gates. The doors are simply the surface openings of the galleries 
with which they correspond in size. 

Huber declares it to be one of the fixed habits of the fallow ant 
(F. rufa), of Switzerland, to close the gallery-doors at night and 
re-open them in the morning. The most careful attention could 
discover no such behavior among the ants at Camp Riddle. At 
no time during the whole week was there observed any sign of 
attempt to close up the galleries. Even during the heavy storm 
of rain referred to, the doors which were closely examined at 
various hours of the night, remained open. It would have been 
more satisfactory could an observation have been made during a 
fall of rain int 


he day time, but I have little doubt on this point, 
and none at all on the ordinary night-condition of the doors. 
This is certainly a remarkable variation in habit. It may possibly 
be accounted for by the presence in Switzerland of some nocturnal 
1 


enemy, from which the American congeners are free. 


Before taking up in detail the life habits of our mound builders, 
a comparison and contrast may be allowed which may give a 
popular illustration of the immense labors of the fallow ant. I 
have calculated the cubic contents of one of the largest hills to 
be, in round numbers, two millions of cubic inches. Let us 
estimate the bulk of an ant equal to that of a cylinder three- 
eighths of an inch high and one-sixteenth of an inch in diameter at 
the base. We have thirty-five one hundred thousandths of a cubic 


inch as the bulk of a single ant, or two thousand eight hundred and 


sixty insects to the solid inch. he size of the builder is there 
fore to the size of the edifice as one to fifty-eight thousand millions, 


Let us compare this with a corresponding estimate of the work 
of man (taking his bulk at four cubic feet), as wrought upon the 
great pyramid, reckoned to contain two hundred and seventy-six 
millions of cubic feet. 
Man’s bulk to his lding is as 1: 69 millions. 
The hee“ “ 1: 5800 

The figures are given roundly, without strict verification ; they 

show vastly in favor of the mechanical energy and industry of the 


insect, if such comparisons may be allowed to show any thing, 


which is perhaps doubtful. They may serve however to impress 
some minds more vividly than other methods, with the immense 
activity which marks the wonderful realm of insect life. The 


advantage is yet more striking when the period of time consumed 
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in erecting an adult hill, from 3 to 7 years, is compared with 
the thirty years which one hundred thousand men spent in build- 
ing the pyramid. Moreover, as will also appear, the superstruc- 
ture or hill, is by no means the whole of the formicary. A vast 


system of subterraneous galleries penetrates the earth to unknown 


depths and distances, requiring labors which in magnitude may 
well be compared with those which excavated the catacombs of 


Rome. 


Sentinels —I observed on the tree-paths a movement that had the 
appearance of some policy of police. Workers, with the normal 
round black abdomen, were scattered at intervals alone the trunk. 
They did not seem to belong to the line of ascending foragers, 


but rather to be stationary, as though they were sentinels or 


policemen. They were active in challenging with their antenna 
the repletes who were on the return, and were quick to resent any 
interference made by intruding a finger or straw upon the path. 
This statement is made with reservation, as I was not able fully to 


satisfy myself that the facts revealed a fixed habit. The point, 


however, is well worthy of future investigation. There is at least 
a probability, from analagous habits of the ant, that the individ- 
uals referred to above were indeed sentinels as their behaviour in- 
dicated. It is a well established fact, in the economy of ant hills, 
that sentinels are posted at or near entrances, and common ave- 
nues of approach. I satisfied myself of this by very many observa- 
tions and experiments, which it is not necessary to relate in detail. 
| 


It will suffice to say that on every occasion of approach of any 


object to a hill or entrance, workers instantly sprang upon the 
surface. These sentries were constantly seen lurking just inside 
the gallery doors, whence they issued with every mark of intense 
vigilance and excitement the moment a finger was intruded or the 
smallest object dropped near them. Frequently they patrol 
vicinity of the gates. They attacked every intruder with the ut- 
most promptness and intrepidity. It gave subject for great won- 
der to note the rapidity with which an alarm was communicated 
throughout a large hill. Two hills in particular, whose inhabi- 
tants were for several days in a condition of high nervous excite- 
ment, attracted attention. Standing a yard or more from the base, 
I would agitate with my foot a stone which evidently had com- 
munication with the interior of the mound. There was scarce 


an appreciable interval of time ere the whole surface of the cone 
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was covered with insects. The black and red masses whirled in in- 
distinguishable mazes, producing a very perceptible buzzing sound 
by their rapid movements. Even for several feet beyond the hill, 
on the opposite side, the excitement extended, and was manifest . 
with almost equal rapidity. 

Tree-paths —The word tree-path, as used above, perhaps needs 
a briefexplanation. It was observed that the ats ascending and de- 
scending the trees invariably kept to a beaten track, two or more 
inches in width. In many cases this track or tree-path was stained, 
the entire length of the trunk, a brownish-yellow color, caused 
doubtless by the formic acid which the ants secrete. The position 
of these tree-paths is determined by the situation of the hill to 
whose domain the tree belongs, for each community has its own 
special feeding grounds upon which intrusion is rarely if ever 
made. The tree-path is located habitually upon that part of the 
trunk which directly faces the hill. This was verified by observa- 
tions upon a very great number of trees. 

Itnter Habits—There are several inferences, more or less con- 
clusive, concerning the winter economy of the fallow ant which 
we may draw from the facts. First, the ants dwell within their 
formicaries during winter, and make no attempt to modify the 
surface surroundings. Second, the vast majority of the com- 
munity, together with the fertile queens, larva and cocoons ec- 
cupy the underground galleries. This appears from the fact that 
but one young queen and comparatively few workers of the 
various classes were found in the hill galleries. Third, the com- 
position of the mounds is such as to ensure, in the central parts, 
a good degree of protection against ordinarily severe wintcrs for 
the few ants that occupy them. Fourth, the vitality of the ants 
is sufficient to keep them active within the hills during all ordi- 
nary seasons. Fifth, it is yet more evident that the occupants of 
the underground galleries are not torpid during ordinary winters, 
if ever, but exist in a state of considerable activity. [inally, it 
would appear that the ants are able to spend the winter in the 
active state without regular and ordinary supplies of food. 

Ido not advance this last opinion with any great degree of 
confidence. The mysteries of the underground galleries still veil 
the facts that would solve the question completely. But all the 


known facts point to the above inference. I had thought that 


the tufts of grass which grow upon many hills, and which evi- 
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dently grow at the ants’ consent, might be preserved, not only to 
strengthen the architecture, but to furnish at their roots sustenance 
for aphides. Accordingly, at a visit made October 26, 1876, a 
cold, snowy day, I carefully searched for aphides upon the roots of 
the grass, but foundnone. Mr. Kay’s search was equally fruitless, 
The roaches found in such numbers by Mr. Kay, and also by 
myself, are doubtless simply squatters upon the emmet territory. 
However, it must be considered as still unsettled whether our 
mountain mound-builders feed during winter, and if so, what are 
the sources of their food supply. 

Leetles—The possibility that the beetles, certain species of 
which are well known to frequent the nests of ants, might be in 
some way concerned in this interesting query, did not escay 
attention. But I was never so fortunate as to take any beetles 
in the hills either during the summer or fall visit. This was 
doubtless chiefly owing to my ignorance at that time of the size 
and appearance of the insects, and the best mode of capturing 
them. I hope at another visit to remedy this deficiency. Dr. 
Horn informs me that the spring is the best season to search for 
these domesticated beetles. Among the ants collected in mid- 
winter by Mr. Kay, and sent to me as specimens, I found one 
beetle. It is a small insect, about one-tenth of an inch in length, 
ofa dark clarct-brown color, quite closely resembling in this re- 
spect the ants among whom it dwells. It is determined by Dr. 


Horn as 7ivesiphorus costalts LeConte, and belongs to the Clavi- 


i 
geridae. The discovery of this beetle in midwinter, together with 
the fact that the beetles are found in abundance with the ants in 
early spring, show these insects to be closely connected with the 
winter life of the ants, if not with their winter food supply. 


Dr. John L. LeConte, so widely distinguished for his thorough 


knowledge of the Coleoptera, has shown me the following species 


> 


collected by himself from ants’ nests. Two of these, taken from 


formicaries of our Allegheny Mountain mound-builders, I have 
4 


been permitted to figure. They are drawn in order simply to 


give a general idea of their appearance, and not for systematic 
description. The most interesting of these is perhaps Tig. 7, 


es cava LeConte, which, like the Clavigeridie, is’ fur- 


nished with tufts of hollow, hair-like tubes, on the sides of the 
abdomen. From these tufts a sweet secretion exudes, upon 


he honey-dew of the aphides. 


which the ants feed, as upon t 
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Al, cava is a brown-colored insect, about one-fifth of an inch in 
length. Specimens were found with fallow ants in Columbia 
Co., Pa.; in Michigan, Maryland and 
Illinois. Those from Hlinois were found 
in nests of /. fa (?) in large numbers, 
One of the ants taken with the beetle 
still holds in its mandibles, firmly clasped 


even in death. one of these household 


ss treasures. The other specimens figured 
of F, Exsectoides. No. 1, déeme- are destitute of the hair-like tufts, and 
probably serve simply as scavengers, 

or are permitted to remain as “ squat- 
ters” in the formicary, for some purpose, the economy of 


which is unknown. Ced 


us steglert LeConte, Fig. 10, 2, was 
taken in a hill of /< ersectoides at Bedford, Pa. It has short elytra, 


1 


the color is brown, the length is one-tenth of an inch. On each of 


the first pair of legs are two spines, one situated (apparently) at 
the base of the femur, the other on the trochanter. The remain- 
ing specimens were also taken at Bedford, Pa., and are an un- 
described species of Homalota, and an unnamed species of 
Oxypoda. They are small brownish insects, with a slight pubes- 
cence. 

Lepidopterous larve with Ants introduce here as_ bearing 
upon the general matter of ant-food, and the relation of ants to 
myrmecophilous insects, the following observation. During the 
early summer of 1877, I had frequent opportunity to note the 


4/4 
habits of a large colony of black, shining ants, /a7 mica fusca, 
whose formicary is established at the edge of a grove on the 
farm of Mr. George B. Lownes, Delaware Co., Pa., nine mi 
from Philadelphia. The ants were found scattered through tl 


i 


re 
woods, within a circuit of many rods from the nest. June 18th, 
[ observed a column of these ants ascending a young wild-cherry 
tree, near which grew several tall stalks of the black snake-root 
er bug-bane, Czmucifuga racemosa. While watching the ascend- 
ing column I noticed an ant moving upon the round blossoms 
of this plant. Attracted by some peculiarity in its movements | 
fixed my attention upon it, and saw it to be in attendance upon a 
small green grub about one-half inch long, which proved to be 
the larva of a butterfly, probably some species of Lycaenidae. The 


lower segments of the abdomen were continually gently stroked 


| 
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by the antennz, in the familiar manner of ants when soliciting 
honey-dew from aphides. This novel behavior was of such in- 
terest that I placed the ant under close continuous observation 
for more than two hours. During this time the strokes were re- 
peatedly interrupted by short excursions up or down the plant, 
the ant always returning and renewing the solicitation. The ant 
always occupied a position below the grub, and directed her 
strokes toward the head, which, however, generally fell upon the 
lower part of the body. The larva did not remain stationary, 
but several times moved its position, slowly creeping around the 
stem. I ceased observation at noon, and returned to the grove at 
4p.M. The grub was in about the same position, and was at- 
tended by the same (or another) ant which was accompanied by a 
companion. The same behavior observed in the morning was 
continued until 5 p. M., when I captured ants and grub and took 
them home. A number of the same larva in different stages of 
growth were found on the same plant im various parts of the 
grove. I was only able to observe that the ant continued to 
attend the grub under confinement just as in the woods. But 
preparations for a journey to Texas, compelled me to suspend 
observations. Although satisfied that the object of the ants was to 
secure some kind of refreshment from the larva, I was not able 
to note any secretion on the grub, or anything like the actual 
taking of food by the ant, although the mouth organs were ap- 
plied to the last segments. 

A casual mention of my discovery was the means of opening 
communication with W. H. Edwards, well known for his valuable 
works upon the Lepidoptera, who later in the summer (as I infer), 
had observed the same fact. In comparing notes it was found 
that the larva observed by him in West Virginia, was also of the 
Lycanide (Lyeeua pseudargiolius), and that it was domiciled upon 
the same plant (Cimicifuga racemosa). Two species of ants were 
secn attending the larva, one of which was sent to me and proves 
to be identical with the European Prenolcpis nitens Mayr. Mr. 
Edwards kindly communicated to me the details of his own ob- 
servations, which he has since given to the public in the Canadian 
[ntomologist. As examined by me under the microscope, the 
larvae prove to be possessed of organs upon the upper part of the 
last segments, apparently designed or fitted for the exudation of 


some fluid. Mr. Edwards also directed my attention to a paper 
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by M. Guenée, in the “ Annales de la Societe Ientomologique de 


France,” Ser. iv, tome 7, 1867, pp. 665—668, which I have con- 


sulted. The paper is brief but exceedingly interesting, and gives 
a full description, illustrated by figures, of organs found upon 
the eleventh segment of the larva of the butterfly (Lycena 
betica), Whose protrusion from two openings near the ninth 


and last pair of stigmata, was observed, and the action 


and organ figured and described. At the summit of the tenth 


segment the author found another single opening, placed trans- 


versely, and surrounded by a projecting border around which the 
eranulations which cover the whole body of the larva are especi- 


ally massed. Out of this sort of button-hole, and at the middle, 
rises, at the will of the grub, a species of hemispherical, transpar- 
ent vesicle, which gives passage to a serous liquid sufficiently 


are drop, which 1s reproduced whenever it 


abundant to form a 
is removed. The larva does not secrete this liquid except when dis 


turbed, imitating in this respect the Cvev//ia and many other larve 
which disgorge at the mouth a colored liquid, with the intention, 


hose who molest them. M. Guence ven- 


1 1° 4 
doubtless, of repelling t 
tures no opinion as to the economy of this exceptional structure. 


But, his description throws great light upon the behavior of the 


ants as recorded above There can be little doubt that the gath- 
ering of a serous liquid, like that observed by M. Guence, upon 
Lyewna bwtica, was the object of the attendance of the ants of 

| if 


Formica fusca upon the Lycanid larva as observed by myse 
This larva (in alcohol) was placed in Dr. Leidy’s hands for ex 
amination, under the microscope. He found on 
each side of the two (or three) last segments, on the 
dorsal surface, a prominent, circular, brown-colored 
glandular looking body, with a central depression. 
These glands were quite distinct from the spiracles, 
vhich are not represented in the accompanying 


cut. Fig. 8 shows the appearance of these glands 


as situated upon one side of the terminal segments. 


It is possible that the last three segments are here 
nts of Ly. represented, the last (twelfth) being contracted. 
cenid larva, at- Dr, Leidy found no opening at the summit of the 


‘tenth or other segment, corresponding with the 


Guente. The above facts are all of very great interest, and may 


: 
| 
| 
| 
button-hole-like secretory gland de ribed by M. 
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prove to be another important factor in solving questions concern- 
ing the food supply of ants under both ordinary and extraordi- 
nary circumstances. Mr. Edwards is now pushing his observations 
upon the Spring larva of this butterfly, assisted by the micro- 
scopic skill of Prof. J. Gibbons Hunt, M. D., of Philadelphia. 


THE SMALLEST INSECT KNOWN (PTERATOMUS 
PUTNAMI)]). 


BY HON, J. D. COX. 


HE minute size of this species, which is said to be the smallest 

insect known, is probably the reason why it has been so little 
observed, and will justify a somewhat detailed description of a 
specimen which was caught and mounted in balsam last July. 

I was examining the scissor-like mandibles of a leaf-cutter bee 
(Megachile centuncularts), when I noticed upon the surface of the 
water in which the larger insect was dissected, a mere mite which 
seemed to have life. Upon transferring it to a smaller cell of water 
and putting it under the microscope, it proved to be one of the 
most beautiful little creatures of the insect world, and a rarity 
which made it no ordinary prize. 

Whilst it was not difficult to identify it as the /%eratomus Put- 
nam from Prof. Packard’s description in the “ Guide to the 
Study of Insects,” it was also evident that the specimen which the 
Professor had before him in making his drawing and description, 
had been injured, and shorn of some of its parts, and that some- 
thing might be added to our knowledge by putting the “ winged 
atom” in shape for permanent preservation. 

The first suggestion as to method was acted upon at a venture, 
and it turned out a rather lucky hit. A clean slide and cover, 
and the soft balsam were at hand. Her littleness was taken 
carefully on the point of a needle, dried against a bit of blotting 
paper, immersed ina drop of balsam and the cover put on, leaving 
the arrangement and display of the parts almost wholly to t 
effects of capillary attraction. 

The cut is from an accurate tracing by means of the camera, 
and except as to the position of the wings, will give at once a 
correct idea of the little creature. The wings were forced some- 


what out of place in the mounting, but with the aid of the binoc- 


> 
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ular microscope there was no great difficulty in seeing the proper 
connection and natural places of the parts. . 

The body was found by micrometer to be twelve thousandths of 
an inch in length, the antenn, twenty thousandths. The head is 
comparatively large and plump, the longitudinal diameter being 


to the transverse as cight to five. The compound eyes when 


+ 


seen in outline show eleven facets in section from front to rear: 


they are of a bright brownish-red color. Three ocelli or stem- 
mata are seen on the top of the head, the middle one lunate in 
shape with concave side toward the front. These are separated 
from the forehead by a bow-shaped band having alternately dark 
and light divisions. The under side of the head with the mouth 
parts are shown at B in the woodcut, and these last are exceed- 
ingly minute. All that can be clearly made out are two curved 
and pointed mandibles with faint traces of mouth opening, but no 


projecting ligula or proboscis 


The antenn are very slender, consisting of ten joints, of which 
the first curves outward, with a distinct tooth on the inner side 
near the upper end; the second is oval, being only half the 
lencth of the others and broader; the remaining joints do not 
seem to be perfectly round, but rather four-sided, with points or 
] 


teeth at the upper end 


of all except the last, which terminates in 
a tapering tip. 

The thorax is the largest part of the body, equaling in bulk 
1e head and abdomen together. The prothorax, mesothorax 


and metathorax are nearly equal in size, as may be seen by the 


divisions of the back which are shown in the figure. 
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The wings are linear, of sigmoid curvature, with three or more 
longitudinal lines of minute hairs on the faces, and fringed at the 
edge with comparatively long ones, which have a black medulla 
or pith in the greater part of their length, but the inner part, next 
the body of the wing, is so transparent as to be hardly visible, 
and gives to the fringe the appearance of being separated from 
the wing, though with high magnification the hairs can be traced 
through their entire length. In mounting this specimen the 
wings of the left side were partly torn from their place and re- 
versed, so that the fore wing is that which is seen in the figure 
nearest the rear of the body, and the hind wing is that which ap- 
pears to have its socket nearest the head of the insect. Their 
proper origin is in fact at a, whilst at 4, careful examination shows 
a slight projection or shoulder on the fore wing where a corres- 
ponding part marked 4’ on the hind wing articulates with it when 
both are in proper position. 

The legs are nearly as long in proportion to the body as those 
of the common mosquito. The tarsi are five-jointed. The tibial 


spurs are large and strongly developed on the fore legs, as shown 
at cand ¢’ in figure, and opposite them on the first joint of the 
tarsus the fringe of hairs is very noticeable, which is sometimes 


called the “ comb” in larger insects. The tibial spurs are insig- 
nificant on the other legs. The foot-pads or /e/vi//, with the claws 
are so minute as to be scarcely distinguishable even under a power 
of four hundred diameters. 

The abdomen is pediceled, and is very short and obtuse, its 
longitudinal diameter being rather less than its transverse. It is 
so opague that the rings can only be well seen at the edge where 
they appear as in section, and where they have a pronounced ap- 
p arance of being telescoped, the edges passing beyond eac h other 
as if the abdomen had been flattened in the direction of its length. 
[ should have thought this an accidental condition of the present 
specimen, but for the fact that Prof. Packard found it the same in 
the one described by him. Five rings can be distinctly made 


out, with the probability of a sixth, and perhaps a_ seventh. 


Upon the under side of the abdomen a long spike-shaped ovipos- 
itor is seen, whose form and dimensions are shown in the second 
outline of the abdomen at C in the figure. 

This description of the /%eretemus, of which all the parts have 


been carefully verified, corroborates collaterally the opinion of 
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Prof. Packard, as to its Aaditat as a probable egg-parasite upon the 
Megachile or upon another parasite of this bee, and agrees with 
the measurement he made of its size and the description of such 
parts as his probably damaged specimen enabled him to deter- 
mine, except in an important particular of the wings. In the 
example before me I find the wings entire, not fissured. This 
would have induced doubts as to the species had not Prof. Packard 
himself seen this specimen and concurred with me as to its iden- 
tity. 

It is not improbable that the dissection of other leaf-cutter bees 
in water, might lead to the washing off and securing of other 
specimens of this minutest of Hymenoptera, and the beauty of 
the little insect itself, with its rarity, would well repay the natural- 


ist for some pains in adding it to his collection. 
THE ROBIN’S FOOD. 
BY DAVID ALEXANDER LYLE. 


N the morning of May 28th, of last year (1877), I found a 


robin's ( Zurdis migratorius) nest, about 27 feet from the ground, 


ina fir tree. It was placed on horizontal twigs near the top. The 
materials of this nest were the dried blades and roots of grasses. 
A string over four feet long was found looped around one of the 
limbs on which the nest was built, but no part of its length was in- 
corporated in the structure. Notwithstanding the protestations of 
the old birds, I took the ugly-looking thrushlet from the nest and 
carried it home, with the intention of rearing it to maturity if 
possible. I procured a large rectangular wire cage, in which, 
with all due tenderness, I installed my foundling. I furnished 


him plentifully with stores of boiled eggs and mashed potatoes, 


mixed as prescribed by those paragons of female character who 
are self-constituted authorities upon the subject of avian cuisine. 


I placed conveniently for his use a bath of pure water, and also 


filled his water-cup. Yet, in the midst of all these delicate atten- 
tions, my baby bird steadfastly maintained an air of utter indiffer- 
ence. He neither ate nor drank, but sat, all drawn up on the bot- 
tom of the cage, giving vent to an occasional weak chirp. I 


> 2 


tried to make him eat by taking little pieces of bread and hard- 


boiled 


in my fingers and approaching them to his bill after 


Q 
| 
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the manner of the old bird, but to no purpose, his mandibles 
seemed to be hermetically sealed. 

Finding all attempts to coax this exasperating bird to eat in 
vain, I concluded to forego moral suasion, and try what virtue 
there was in physical coercion. I opened his mandibles and put 
small pieces of bread, potatoes and boiled egg so far down his throat 
that he had to swallow them. I quenched his thirst in a similar 
manner by pouring a few drops of water at a time into his pharynx. 
This treatment revived the patient somewhat, but did not give 
entire satisfaction; I then began feeding him on raw beefsteak 
three times a day, morning, noon and night, giving him bread 
and egg in the intervals. 

The effect was magical, his eyes brightened, his chirping 
became loud and vigorous, he would hop about briskly, and con- 
tinually attempted to get out of the cage between the wires. | 
found that after eating he became very wild and would not allow 
my hand to approach him. 

He soon learned to open his mouth to receive the food I 
offered, and henceforth gave no trouble in feeding. I next began 
to feed him with common earth worms, permitting him to eat 


nothing else for two or three days. Ile would eat until his crop 


could contain no more, then he would retire to his perch, draw 
down his neck as if suffering, close his eyes, drop his wings a 
e, and sit perfectly still for about fifteen or twenty minutes. 
At the end of that time he had digested the worms sufficiently to 
be ready for another meal. A strictly vermicular diet did not 
seem to agree well with him, it apparently acted as ‘a laxa- 
tive. I then alternated between raw becfsteak and earth worms, 
and found that when he could get beefsteak he would refuse the 
worms. It being the proper season for June beetles, and as they 
were easily collected in great numbers, I tried this species as a 
food, and learned with pleasure that he preferred them to any- 
thing else. 

Forthwith I procured a wide-necked pickle bottle, and every 
night had a quantity collected for his daily rations. Henceforth, as 
long as these Coleoptera could be found in sufficient numbers, 


they were his sole food. 


When they were given him alive he would seize them with his 


bill, and by vigorous shaking and pounding upon the bottom of 


y 
D 


his cage, would kill them and remove the elytra before swallowing 
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them. The delay necessitated by these operations made the time 
of feeding very long and tedious. When I puta live beetle down 
his throat he would swallow it, but would exhibit such evident 
signs of distress that I decided that this process was cruel and 
unnecessary. I then found that by excision of the prothorax 
and the removal of the elytra that the operation of feeding was 
much facilitated. When the bectles were treated in this manner, 
he would eat from eight to fifteen as fast as I could prepare them. 
After this he would take a few sips of water and return to his 
perch, lapse into silence, close his eyes and remain motionless for 
about fifteen minutes, when he would suddenly become very 
htly, hopping about the cage and chirping with 


much animation. I soon learned that this activity indicated tha 


active and sprig 


he was ready for another supply of bugs if offered to him. 

From the date of his retention upon an exclusively coleopter- 
ous bill-of-fare the change was marvelous. His feathers grew 
rapidly, he increased in size and cheerfulness, he became more 
tractable and would allow himself to be petted and handled; but 
unless he was pressed by hunger he would not touch an earth 
worm. His mental faculties—if such they may be called—also 
developed rapidly. He would recognize me in the distance as I 
approached and would fly to the end of the cage nearest me, 


calling out in an eager excited note, and would try to get through 


S 
the wires of the cage. 

He seemed to know that he was about to be fed, when he saw 
the bottle with its store of beetles, and would scream with delight 
when I approached with it in my hand. 

After I had given him three or four he would mount his perch 
and wait until | could prepare another, all the while watching the 
operation with evident interest. He would throw back his head 
and open his mandibles to their fullest extent to receive the prof- 
fered beetle from my fingers. His appetite knew no bounds. I 
was astonished at his voracity. Every day he consumed from 
forty to fifty of the large beetles commonly known as “ June 
bugs.” One morning at seven o'clock I gave him fifteen; I 
returned from the office at 12 o’clock, and from that time until 
sunset that evening I fed him all he could eat. During this time 
he disposed of seventy-two of the large beetles! I have no 
doubt if I had fed him during the morning he would have eaten 


a hundred! 


| 
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By the second week in July the supply of “June bugs” 
becoming scarce, I had to seek some new edible for my charge. 
As cherries were abundant I fed him upon this delectable fruit ; 
when hungry he would eat them greedily, but they did not 
seem to appease his appetite, and were speedily rejected when a 
few Coleoptera or a piece of raw steak appeared in sight. When- 
ever supplied with beef or his proper insect food, fruit was inva- 
riably discarded. Raw mutton and veal were next added to this 
bill-of-fare, he cared for neither, and the latter produced the same 
effect upon his digestive apparatus as did earth worms. 

Diurnal and nocturnal Lepidoptera were swallowed with appa- 
rent zest, but it was impossible to procure enough of them to 
satisfy his hunger. Every day I had to eke out his subsistence 
with beef. On the 25th of July I concluded to set him free, 
and accordingly, after giving him a small meal of raw beef, I 
opened the door of his prison and let him go out. He did not 
go far from the house, but flew around from tree to tree and 
upon the roof; busying himself catching flies and what small 
Coleoptera he could find. He evidently made poor progress 
catering for himself, for about twelve o'clock he flew into the 
piazza, perched upon the balustrade and appeared very hungry. 
My wife got a piece of meat and he instantly flew to her, perch- 


ing upon her shoulder as if imploring something to eat. She 


> 


placed him in his cage once more, and until August 7th he was 


not allowed egress. From that date until August 25th he was 
allowed to spend every day out doors; he always returned to- 
ward evening for his beefsteak and was put back in the cage. 
Although other robins were in the vicinity he evinced no desire 
to go with them. I noticed, however, that every day he was out 
he became more timid and appeared to be gradually regaining 
his feral nature. During the early part of August I collected 
great numbers of grasshoppers, of which he appeared very fond. 
The number of Orthoptera he would devour in a day was simply 
astonishing. Ile now appeared to be fully grown. 

August 25th was a damp, cloudy day, with frequent light 
showers. He was let out of the cage at the usual time, about 
eight o'clock, and was not scen again. Whether he had been 
frightened off to some distance and did not know the way back 
or whether he had concluded to trust his chances in the “ wide, 
wide world,” I never knew. 


XII NO VII 


VOL 


to 


The Robin's Food. [July, 


I observed that when at large and hungry, this robin would eat 
flies, moths, ants and worms, but never seemed to be able to ob- 
tain enough to satiate his inordinate appetite. 

When I found my search for beetles so poorly rewarded, I 
directed my attention to observations upon the feral members of 
the genus 7uvdus, to learn, if possible, whether or not their ex- 
ertions were more fruitful. I found that they had about as much 
difficulty in procuring a livelihood as I had for my feathered 
ward. I also noticed that they were only frugivorous when 
driven by hunger and the lack of an adequate supply of insects. 
That robins were strictly insectivorous as long as the supply was 
equal to the demand, and that they did not like Colorado bectles 
as an article of food. And, lastly, for every cherry or g 


rape 
they ate, they destroyed thousands of injurious insects. 

In the Armory grounds twenty-three pairs of robins were 
known to be nesting in one month. And since the young robin 


whose gastronomical feats have been narrated above, was found 


capable of eating seventy-two large beetles in one day, it is not 


unreasonable to assume that cach bird would destroy at least 
one hundred insects per day, taking them as they come, small and 


) 
large. Therefore, the forty-six birds known to feed on these grounds 


and vicinity, would require 4600 insects per diem, or in thirty 
days they would despatch the large number of 138,000 insects! 


This quantity at first glance may seem to be a very large esti- 
mate, but when it is remembered that each pair had a nest con- 
taining from one to four young which required food, and that 
have not been included in the above, it will be apparent, that it is 
rather an under than an over-estimate. 

Taking into consideration the rapid, and in many species mar- 
velous reproduction and increase of insect life, it will be seen 
that robins must exercise a considerable influence upon the ento- 
mological world, by preventing an undue increase of those species 
they feed. When driven by hunger, and then only, 


in the opinion of the present writer, do these beautiful, spri 
’ 


upon which 


birds attack our small fruits. 


Upon a small cherry tree near my house, to which these birds 
had undisturbed access, only about one cherry in twenty was 
found to be molested. Even had the loss been greater, how small 
would it be in comparison to the myriads of noxious insects 


destroyed annually by these feathered guardians alone. Still, we 


4 
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hear the crack of the gun wiclded by the wanton hands of 
thoughtless boys and ignorant men, which announces to our ears 
the painful fact that another of our most useful friends has been 
murdered. It is none the less murder, because it is called “sport.” 
It is to be hoped that the efforts of our naturalists will event- 
ually be successful in rendering apparent to our law makers the 
necessity for more stringent protective laws with provisions for 


the sure and speedy punishment of the avicide. 


THE RUNNERS OF ERYTHRONIUM AMERICANUM. 
BY EDWARD POTTS. 
Hi botanist or amateur flower collector who wanders at this 
season of the year (early in May) along the woodland stream or 
loamy hillside, can hardly fail to observe numerous colorless stems, 
forming, as it were, little loops three or four inches in length, on or 
near the ground, both ends being buried beneath the surface. If 
his curiosity should lead to a closer examination, he will find 
that while one end is firmly rooted, the other yields readily to his 
effort to withdraw it, and proves to be, not a root, as he may 
have at first supposed, but a stem, smooth and of uniform 
diameter, excepting at the end, where it enlarges into an oval 
knob, which, later in the season, is further developed as a true 
bulb, and ultimately planted by the growth force of this slender 
stem at the depth of three or four inches in the loose wood- 
mould. If he should trace the same stem backward, carefully 
looséning the earth to avoid breaking it, he would find that it had 
its origin with two or three others, in the lower extremity of a 
similar bulb, pear-shaped, somewhat flattened, perhaps one-half an 
inch long by one-quarter in thickness, to the upper end of which 
nay still cling a single withered leaf. Should he visit the same 
locality a few weeks later, he will find that leaf and stems have 
both disappeared and that the little bulb he saw in the process of 
being planted by such a deft and delicate finger has thrown out 
a radiating group of roots from xear the lower end and, showing 
no other signs of growth, has evidently settled itself to await the 
developments of another Springtime. 
A whole year is a long time for our botanist to wait the solu- 
tion of his problem as to genus and species ; so we will anticipate 
the result of his observations next year. The April sun will 


hardly have begun to warm the south fronting hillsides, ere our 
> 
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sleeping bulb will waken and reach up into the moist spring air 
a single clossy leaf, spotted or blotched all over with Spaces of 
darker shade, which he will then recognize, or any child could 
tell him, is the sterile condition of his misnamed though favorite 
Dog Tooth Violet (/7vthrontum Amvericanum), 

Soon after the leaf has fully developed, spreading forth its rich 
juices to the influence of sun and air, three or four stolons or 
runners, such as already described, will protrude at the lower 
extremity of the bulb, and, promptly turning upwards, will be 
seen bursting through the surface of the ground, reaching up an 
inch or two into the air and then in a wavering, uncertain way 
burying themselves again in the earth to plant the bulb that shall 
repeat the same process next year. 

As is well known, in its single leaf condition this plant never 
blooms. In this second year of its existence, therefore, the bulb 
cannot have fulfilled its whole mission; if, and we admit it to 


be an assumption not proven, the law of nature would give to 


I 
every individual at least the chance to reproduce itself by means 
of perfected seed. By the “ur? year, then, we presume the bulb 
will have attained the strength necessary to enable it to send up 


two leaves and a flower stalk and become what it should have 


been cailed, a lily ind 


‘ed, with its pendulous golden bell. 


17 


In the lily family, propagation by means of lateral or axillary 


1 


bulbs (as a compensation, perhaps, for the frequent failure to 
perfect their seeds) is familiar to every one; but I cannot find 
‘aerial runners of the Erythronium, by which 
it projects its bulbs sometimes to the distance ofa foot from the 
parent plant, have been previously noticed. It may be well to 
add that these observations refer especially to one locality in 
what is known as Sweet Briar Glen, Fairmount Park, Philadel- 
phia; that the mode ot propagation described, is the universal 
habit of the plant, the writer is not prepared to assert. 
THE MODE OF EXTRICATION OF THE AMERICAN 
SILK-WORM MOTTI. 
D. MCLAREN, 

S [ORTLY atter reading Dr. Packard's article in the June num- 

ber of the “ NATURALIST,” it was the writer’s good fortune to 


observe the entire process of extrication in the case of a large and 


fine male specimen of Telea Polyphemus. 
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My attention was attracted by a rustling in my box of cocoons. 
The noise was traced to a cocoon which had been nearly flattened 
out during its previous sojourn in my coat-tail pocket, and whose 
development was, therefore, a surprise. I carefully cut an open- 
ing about a half an inch long, and a quarter wide on the top of 
the cocoon. The same method, I afterwards found, was employed 
by Mr. Trouvelot. I did not cut the flap entirely off, but left it 
so that the cocoon could be opened and closed at pleasure. All 
the motions of the chrysalis could be distinctly seen and studied. 
The back of the pupa had just begun to split. The positions of 
the “cocoon-cutters” were plainly marked by a pair of black 
protuberances on the shoulders. The end of the cocoon was 
well motstened. 

The first motion was upand down. The chrysalis resting on 
its head and tail, arched its body so that the middle of 
domen was thrust upwards. The object of this seemed to me to 
be the loosening of the moth from the pupa skin. T 
lasted about an hour, at the end of which the second motion be- 
ean; this consisted of a rotatory movement. Now, for the first 
time, the head was pressed against the end of the cocoon. The 


sloss was rubbed off of the moistened portion, and the strands of 


silk much loosened by this boring process. Both these motions 
were accompanied by a slight rustling, largely duc, I think, to 
the crackling of the cast-off larva skin. 

All the preparations for exit having thus been made, the re- 
maining steps were quickly taken. The body of the moth cam 


to rest, its wings were drawn up from their cases by a shrugging 


of the shoulders, if I may use the expression, which describes the 
motion exactly. The shoulders were then drawn together as 
nearly as possible, and, while pressing against the cocoon, 
apart with considerable violence. A tearing sound was now 
heard, entirely different from any which had preceded it. The 
cocoon-cutters, though not visible from my “ coign of vantage,” 


could be distinctly felt through the wet cocoon. ‘Turning a little, 
the operation was repeated. After several repetitions, a weak 
spot was found, where the cutters were forced through. The 
small opening was quickly enlarged, the back of the thorax and 


the shoulders were thrust through, followed by the head, antennze 
and fore-legs, in the order named. The remainder of the task 
was readily accomplished, and the perfect insect emerged two 


hours from the beginning of my observations. 
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[Tam by no means positive that the silk was actually broken 
by the cutters. It may have only been pushed aside. Without 
the aid of these little instruments, however, it is difficult to see 
how our moth could have forced its way through the prison 
walls of its own construction. It was a noticeable fact that the 
legs took no part in the process of extrication, but remained 
folded inactive on the breast. The cocoon-cutters might easily 
have escaped the notice of one not expecting their appearance, or, 
if seen, they might readily be mistaken for legs, by one who did 
not know of their existence. 

The moth was much longer than usual in developing its wings, 
so that the period assigned for this extrication may be above the 
average, 

——:0:——— 
MOQUI FOOD-PREPARATIONS. 
BY EDWIN A. BARBER. 
‘he pee-kee (piki) or Moqui bread is a thin tissuey substance of 
creenish-blu 


a 


e color; the sheets measure about two feet by 
a foot and a half, and are usually folded twice, at right angles. 
The successive bundles or horizontal layers resemble, more 
than anything else, piles of blue silk of a coarse texture. This 
pik is brittle and very palatable, but a great quantity is required 


to satisfy one’s hunger. 


The flour or meal, of which the /74z is made, is usually 
ground by the women. The mills consist, in almost every in- 


stance, of three stone boxes, probably a foot and a half square, 
and about cight inches in depth. In each compartment is a 
smooth stone, fitting the bottom, but inclined from the back tot 


front. Behind each of these mills (sze¢ates) a woman, by means 
of a long grinding stone, rubs the grain which is placed on 
the mefate. The grinders are usually a foot in length, four or 
five inches in width and an inch or two in thickness. . The corn 


flour, or “ zguim-ni,” as it is called, is of two qualities; the /pzvk 
or bluish, and the white. The corn raised by these people scarecly 


crows to the height of two feet and the ears are short and small, the 
1 


crains being cither white, or red and blue, somewhat resembling 


that which we call here Mexican or pop-corn. The white corn is 
converted into a white flour, which compares favorably with our 


finest brands of corn meal; the red and blue corn is ground into 


a coarser powder, of a pinkish tint, for ordinary use. [*rom this 


4 
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latter the p27fz is generally made, although it is occasionally made 
of the white, and, in fact, is produced of every intermediate shade 
of color. In all of the houses, I noticed large quantities of corn, 
dried and stowed away like cord wood, or hung from the rafters 
in great bundles. This precaution ts taken in order to prepare 
for a famine, as the ordinary means of subsistence of the Moquis 
is pre carious at best. Being an industrious race, they are, as a 
their supplies of corn, dried fruits, vegetables and meats would be 


ample to carry them safely through the siege. 


The labor of making /f747 falls to the women, and is indeed a 
singular process. The female, after grinding the meal, mixes it 


with water in a large earthen bowl, when a thin blue paste is ob- 


tained. Into this is sprinkled a small quantity of cedar ash. The 
baker then sits or knecls before a stone oven, with the vessel con- 


taining the batter by her side. The oven consists of a large, flat, 


polished stone slab, some two feet long,a foot and a half wide and 


three or four inches thick, placed horizontally and raised a few 


inches from the floor. Under this a fire is kindled, and when the 
hot it is ready for use. First it 1s greased, and 
then the woman dips her hand into the substance and smears it 


iwidly over the entire surface of the stone in a thin layer. Ina 


few seconds this is peeled off and placed ona corn-husk mat. 


] } ana wh: 
yeets have been baked, and while t 


When a number of these 
are yet warm and pliable, they are folded to, 
stitute a loaf. Many of these loaves are mat 
when they are finished are placed on a shelf, ready for use. I have 
observed one woman make as many as a dozen heaping 
of ped? ina short time. In eating it, pieces are | 
the hand, as it is two brittle to cut. It has a peculiar taste 
although the corn flavor is prominent, and a relish for it is soon, 
not immediately, acquired. Another food preparation which is 
made by this interesting tribe, is a mixture or hash of dried fruits 


chopped meal and s¢raw, which is formed into little flat, circular 


cakes, four or five inches in diameter, and these are then placed 
on the roof to dry. This foom-e-toch-e-nce (tum-i-lak-i-ni) is th 


sive looking conglomeration conceivab 


During the summer, pumpkins and mx 
dried, which, when use 


1 are said to be pleasant to the tast 


One evening [ had the opportunity of attending a Moqui repast 
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wn 


having been invited by the cac:gve or governor of the town of Gu: rl pi. 
As soon as we had ascended to the roof of the first story of f the 
house, we were directed to be seated on robes, and forming a cir- 
cle with our legs tucked under us, Turk-fashion, a huge earthen 
bowl of dried pumpkin soup was placed before us. Into this, 
each of us thrust the first two fingers of either hand, in turn, 
and raised it to our mouths. The second course consisted of the 
pik, which was followed by dried fruits and meats. 

The manner in which corn is sometimes served is an excellent 
one. When in the milk, it is cut down raw and the pulp made 
into little cakes and rolled up in the husks. This is then either 


boiled or placed in the ashes to roast, but in either form it is par- 


ticularly agreeable. In every house we entered, we were treated 
ina most hospitable manner. The Mogui bread was invariably 


set before us, after robes had been spread for us to sit upon. 


RECENT LITERATURE. 


Jorpan’s oF THE VERTEBRATA—This work fills a 
unique place in our educational and scientific literature, and our 
formerly published anticipation that a new edition would soon be 
called for, is now realized. It is simply the only book whic 
be used by the teacher or scholar in imparting or acquiring a 
knowledge of perhaps the most important branch of biology, as 
represented in the north-eastern quarter of the United States. It 
does not aim to do more than furnish a basis for the simple recog 
nition of the species of the Vertebrata of this region, together 
with the groups of all ranks into which they naturally fall. In 
this effort the author is mainly successful. The definitions are 
concise, and generally exclude all nie essential features. This is 


a merit not to be light! y overlooked, in view of the proneness on 
the part of many writers to ance the non-essential with the 


essential, and to produce a prolixity very confusing to the student. 


Of course, where the author adopts names which do not represent 


things or idea which in some instances he does, in deference to 
autho rity, we suppose—definition is impossible. In these, and 


some othe rs where there is some practical difficul Ity 1 the obser- 
vation of the true characters, definitions of a trivia 


( 

employed. We allude especially to such generic definitions as 
‘ 


consist of qualitics of color and size; characters which are essen- 
tially specific, and must always be so. ‘This has been done in 

1 Vaz f \ , f / p 
} [> ) \ ( n, Me Co 
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some families of the birds where the genera have been too greatly 
multiplied; ¢. g.,in the St#igide, Ieteride  bringillide, Hiriundin- 
vide, /yrannide, Alrdetda , Anat de, etc. As a model of 
really diagnostic analysis we refer to that of the /a/conide (p. 
110), where the divisions, whether all generic or not, receive the 
characters which belong to them in the system. 

‘he most valuable part of the book is that relating to the 
fishes, where the ichthyologist, as well as the beginner, can 
obtain important information. Prof. Jordan’s original work having 
been chiefly in this field, where he has added materially to the 
science, we have here the latest results as to specs: s and genera : 
and their distribution. This worl: is oe n, var only hand-book of 
the ichthyology of our fresh waters which we possess. A useful 
review of the North American species of s Wyo iS Piven in an 


> 
appendix. This has been much needed, as the carelessness and 
incompetency of amateur writers has been especially displayed in 
the literature of this popular genus. Fifty-three nominal species 


are here reduced to seventeen, the reduction being greatest in the 


Pacific coast salmon, ae Suckley wrought such confusion. 
We are also glad to see those myths, Se/mo confinis, S. symumetri. 

S. toma and S. adirondacus finally laid. We wish we could say 
the same for the barbarous names employed for the Pacific 
Salmones. Such names as £ busch “nerka” and 


should have a very good diagnostic basis to admit them to tolera- 


tion. A similar synopsis of the species of Coregonus follows, 
These are referred to four genera, a proceeding, as appears to us. 
not warranted by the facts. . 

We recommend this work to teachers and students of North 
American zoology as a seve gia von in this department. 


Proct EDINGS OF THE ACADEMY OF NATURAL SCIENCES OF PHIL- 


ADELPHIA, September to December, 1877.—This number forms 
a volume of one hundred and seventy pages, w hich are occupied 
as follows: List of members, correspondents and officers, 48 
pages; indices 18 pages; reports of officers 69 pages ; short verbal 
communications on scientific subjects 30 pages; scientific papers 
8'4 pages. Of the last there are three, the conclusion of Prof. 
J rdan’s description of the catostomoid fish, / 
de cription of a new / and a discussi n by M1 ] 


A. Ryder, of the relation existing between the structures and 
inc! 1 of rodents. The dist of contributors of 
pap rs during the year 1877, includes twenty-two names, of whom 
seven are resident members of the Academy, and four of whom 
appear to have based their work on specimens in the museum of 
the Acade my. 


A novel feature introduced into the proceedings during the last 
few years, a been the “Report of the President.” An annual 
Pre ide « widre h3-} +] 

resident Whicn Gives a review Oi til yrogres O} 
science during the year, is a usual feature of the publications 


g 
| | 
| 
4 
| 
> 
i] 
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mut the present “ Report” consists chief 


a discussion of the financial condition of the socicty, a duty which 
is usually left to the treasurer to perform. As to its subject mat- 
ter, we have to observe that little or nothing is said respecting th 


{ 
of scientinc researc! 


fostering , In any practical way ; but money 


Ss askec 


a new building, and in 


ysue the books and to labe 


payment l and 
catalogue museum. No notice is taken of the 
comparatively inconsid le additions to the museum during the 4) 
year, a y tl | s, nor of the fact that the determi 
nation and labeling of the specimens has been mostly confided 
to persons having little or no knowledge of the necessary depart- 
ments of natural science. The president remarks: “ Promptly 


museum, appears to have the tru ) 
ler nil +] | ] 1 
founders, and of atl of the Ss ntist Who have Duillt 
that it is an institution of orivzinal 1 ich. With this f 
view one can understand how thi olun litou 
LADO! of it cannot b Li¢ CO idl 
in, and how tne places of such members have been supplied by 
employes who make no pretensions to scientific knowledg 
reputation. 
it aise * ) ns Now the only inon WaliaDiec 1Or Th In 
lliaries, Nave Deen Ci » t HpioymMenct OF SUCH Pcl 
| 
ten nay, fittie promising young students or mat 
INET) OF OUNTYLS VDO al tru With 
poverty vould conside! ich positions a icin thin them 
j 
1 ich tl Il uUlZatlon Hest aspiration 
in \ thn rt lent remal on ub t of 
Professorships (p 1) imy is as Inconsistent. [Ele is prima- 
1 1 » { 
rily in error in statin t one of the objects of such an office 
1 ‘ 4 
would be to tematic co es of in l nn y this, 
comp Irses is are required by out ols, meant. 
O C V D Ul propo rs Oo i) l ( tile Ol 


of scientific bodies, | ly of 
for, to be expended in erecting 
| b ine cil NAV S] 11) i} a 
{ nt CaN nye } nhded 
and ratu The IS CONSTANT OCCUPATION Tor Two 
Ol nore expe;rt LO} Whom sona compen 1} es 
here y th ns which 1 
prisin is comin iron 1 Ident Of What was on the most 
it ntl 1 nis ountry. Lhe supposition that 
> 
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ization was simply to offer to those meritorious scientists who 
were performing volunteer labor in connection with the Institu- 
tion, positions whic h would enable them, cach in his department, 
to develop his science, and at the same time the collections and 
publications of the Academy. Endowment, while very desirable, 
was not regarded as more indispensable now than in the past, 
which had been adorned by numerous able volunteer laborers. 
The fact that the expenses a little exceed the r ceipts in the case 
of the single centleman appointed to a professorship, does not 
demonstrate, as the President thinks, that the scheme as adopted 
two years ago, cannot be realized; for his conclusion is at least 
forgetful of the gentlemen who subscribed the small deficit. 

To the latter class, the liberal citizens on whom progress so 
much depends, we would say:—that if the Academy is to oc- 
cupy the position as a means of development of the natural 
sciences Which she ought to hold, it will aot be by the adoption of 


the policy maintained in this report. The results of that policy, 
as seen in the collections and publications of the Academy, ari 
sufficiently well known. Endowment of original research does 


not mean creation and maintainance of show museums, or the 
building of fine houses. It can only be accomplished by putting 
right men in their right places, and furnishing them with the 


m ns malkino t] “ea llecti e racearche dm 
leans OL Making le requisite Collections, rescarches and pub 


cations. And in order that these means be expended in profit 
| 


able directions, scientific institutions must be officered by scien- 
tific men. To pay salaries to unscientific men to do scientific 
work, or to pay for the publication of such reports as go to make 


up the bulk iw Fe volume before us, is, in our estimation, a diver- 
sion of money from its proper object. 

THE ANCIENT LIFE History OF THE EArtH, BY Dr. NICHOL- 
son.—! This book is, as stated by its author, primarily intended 


for the student, but the style has bec n = das far as possible, 
to the wants of the general readc While the former object 
is quite attainable in a work like eo pres ‘nt, the latter is more 
difficult of accomplishment. Popular paleontology implies a 
greater knowledge of zoology than the genera A r r usually 
possesses, and the subject can only be rendered i isible by a 
greater amount of zoological analysis or statem than 
we find in the present work. The excellent Masonic siven by 


Dr. Nicholson do a great deal towards rendering the names in 
the text comprehensible to the reader of this class. The general 
remarks, both preparatory and final, are sound, and the references 
to the literature of the subject extend the opportunities of the 
student beyond the ficld to which the work is necessarily con- 


fined. We only notice two faults, viz: the omission of the strati- 


> 
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graphy of 


adoption 


fossils, W 
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th American conti! 
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listinguished as vener 
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and the 
\merican vertebraté 
current in s¢ 


me quarters. 
vell known in 


rom the 
old &% Wrherium and 
MATERIAL FOR A BIBLIOGRAPHY OI NortH AMERICAN May 
MALS.’— This work covers 132 pages of closely printed quarto of 
the sere OT ports of the ourvey It includ 
1 Ant ] rnd ] 
rel 11¢ OY page and date, to all work and papel la eC ane 
small, which relate to the J/ay, y of North America, both 
recent and extinct. Such a work as this, if well py pared, must 
be, it is easily perceived, most invaluabk to the student in thj 
eCxtensi\ depa tment, as w las to all persons Gesirin LX ~ to 
any part of it. Liter a ¢ il CX Of Its Contents we can 
. . 1 4 4 1] 
say that it fully justi the uti Ss authors for fullness 
of research and a racy of ite irrangem 
Caiculated to meet the n GS of th student Ch ft 
includ neral works; the second, those on fauna 
bution fnen ftolow the orders of the class. each constituting a 
division; and papers d or discovered during the compila 
i i > A 
tion of the precedin the work, complete it. In the cas 
of extinct vert va, lists Of species described in the r spectiy 
papers at riven, whi an obvious convenience: 
arrangement is chronological. The date of publication is usua 
to the »outa ts NISSIOI n this t rd are notice 
We recommend thi rk as an index to the sul t of Mamma 
] 4 anit 1 + 
V1) no student D \\ 
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the interior of the 
some of the 
hich have 7 
have 
) 
KinG’s GroLocicaAL Exploration F THE Forriern Pai 
ALLEI Ch econd and fourth volumes. and atlas « ecole 
maps of this important Su Vv. hav lately appeared from the 
office of the United Stat Engineers, War Department, 1877 
Vol i ntitled Descriptive Geology, by Arnold H le and 
Ss. I. Emmons. It i strated by twenty-six photog hs of 
the more ren kable scenerv alone th Union and Central P I 
Railroads, from Wyomin ind Colorado to the Sierra Nevada. 
and 1 particular valu letailed description of th 
geology of a region often visited by travelers and scientist , whi 
the work will eventually pr f creat economic importance | 
Che fourth volume contains. Part .. Palaeontology, by F. B 
Meek: P i., Palzeontol ry James Hall and R. P. Whitfield: 
Part 1., Ornithology, by Robert Ridgway. We have noticed the 
latter work elsewher The posthumous work of Mr. Meek 
liiustrated py s snteen plate representing fossil from the 
Ii I (5 Dr. Et COUES. 
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Silurian to the Tertiary ; while the portion by Messrs. Hall and 
Whitfield refer to Palaeozoic, Triassic and Jurassic fossils, and is 
illustrated by seven plates. ‘The atlas of maps is of great beauty 


and value, and worthy of this famous Survey. 


Unirep States Fisu Commission.—The report for 1875-76 of 
Prof. Baird, U. S. Commissioner of Fish and Fisheries, forms a 
bulky volume of over a thousand pages, and is, like the preceding 
ones, of great practical value. Besides the report of the Com- 
missioner is an appendix containing a valua bl history of the 
American whale fishery from its earliest inception to the year 
1876, by Alexander Starbuck, comprising 768 pages; Kk. W. Nel- 
son reports on the fisheries of Chicago and vicinity; Livingston 
Stone on the salmon fisheries of the Columbia river; Dr. C. C. 
Abbot on some fishes of the Delaware river; R. Hessel on the 
carp and its culture, and its introduction into America; J. W. 
Milner reports on the propagation and distribution of shad; C 
I. Atkins on the collection of eggs of Schoodic salmon in 1875 
and 1876; and Livingston Stone finally states the results of opera- 

| 


tions on the M’Cloud river in salmon breeding in 1875 and 1876. 


LEUCKART’S Human ParasitrrEs..—We feel sure that we shall 
do some one a favor, even at this late hour, in callin: 
to this valuable and exhaustive work on parasitic worms. It is 
the most recent and trustwort] 


4 


1V work the physician can obtain, 
and it is to be 4 yed that an English translation will soon appear, 
though Cobbold’s Entozoa is most excellent in its way 


English work on the subject. 


1 
Dest 


RECENT RESEARCHES ON THE NERVOUS SYSTEM OF THE HybDRO 


( 
ZzoA.°—The work before us is one of the most important contribu- 
tions to our knowledge of the nervous system of the pelagic Me- 
dusee that has ever appeared. The investigations were principally 
confined to the Gervontde, Trachyvnemide, A:ginidte and r:quoride 


The conclusions which the authors arrive at are of the highest 
significance in relation to the question of the origin of t 

ous system and sense organs in the higher forms. They find 
here, as Schulze has proved inthe case of the higher animals, that 


yr , Are 
of epithelial origin, and also that the ganglionic and intermediary 
fibrillar system is of ectodermal origin; further, that the termini of 
the motor nerve system were likewise primarily epithelial and at 


first formed part of the ectodermal covering of the animal. 


The delicacy of the tissues that these Investig itors have had to 
deal with renders their manipulation diffic lt 


ilt, but the results at- 


| 
> 
} 
fi \ { \ IX | K 
1876. Svo, , 8 With 
Von O pp. 186. Taf. 1 , 1875. 
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tained are best appreciated by reference to their very excellent 
plates, where the relations spoken of can be readily scen. The 
resemblance of the peripheral sensory cells to the analogous or- 
cans in the vertebrates is very striking, and shows in a most forci- 
ble manner that organs Which subserve similar purposes, even in 
widely separated classes of animals, are developed in very simi- 
lar ways and into very similar forms. The fact of their epidermal 


and ectodermal origin is rich in its bearings upon an explanation 


ent of the nervous system of the vertebrates, 
le organs of percipient relation are of ectodermal 


of th develop 


where as here t 


origin, with the super-addition of a highly developed psychic 
eanglion, the brain, which, no matter what may be the argument 
to the contrary, can boast a no more aristocratic parentage than 


the rest of the nervous system. 


RECENT Books AND PAMPHLETs.—Annual Report of the Entomological S 
, for 1377. By W. Saunders, Rev. C..J.-5. B b. G | 
J. Wi 1577 | 59 
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GENERAL NOTES. 
BOTANY. 
Minnesora.—Dr. A. E. Johnson 
contributes to the Bulletin of tl \Iinnesota Aca rN l 


Sciences, an essay of a hundred pages on the fungi of that State. 


LOGICAL FLORA O1 


He has collected and determined 559 species all new to the State, 


two of which are new to science, and the report is the result of 


the examination of more than ten thousand specimens. The 


essay is mainly an enumeration of the species, and must prove of 


much assistance to ub botanists, and though we are unable to 
pass a critical judgment on the quality of the work, it evidently 


i 
reflects credit on the Society and State from which it emanates. 


Licneous Frora oF TIowa.—In a page reprinted from the 


I 
| y Naturalist, Prof. J. E. Todd gives a list of the trees and 
vody shrubs and vines of South-western Iowa, a region varying 


in altitude from about 1000 to 1200 feet above the sea, the pre- 


41 4 1 
valling soll belt that of the lo 
ON 1 GrowtH Coccutus Inpicus.—I have noticed that 
the termini of the branches on a plant of Coccaulus indicus, in the 
Horticultural Building in Fairmount Park, were coiled to the left 


hin reach. These terminal coils, which 


By Cyr | nas, Ph.D. (Ext. Bull. No. 2, Lil. State Lab. of Nat. Hist.) Printed 
13, 1877. Svo, pp. 16. From t ithor, 

rt By Fait Fron \ {tl New You 
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simulated tendrils in form, would, if straightened out, measure 6 
to 8 inches inches in length. The buds upon them appeared to 
be aborted or rudimentary, and as soon as the coil was securely 
vound round its object of support, growth ina longitudinal direction 
in the branch in question seemed to cease; but below the proxi- 
mal part of the coil, or that nearest the root, one of the fully de- 
veloped buds would break and continue the ascending axis, which, 
when it had attained a length of 1 or 2 feet, would coil its termi- 
nus, and stop growing lengthwise as the branch had done from 
which it grew. This process seemed to be repeated indefinitely. 
The plant might be called a f¢eviznal fewiner, Other menispermace- 
ous plants seemed to have a similar tendency, though not so 
marked, and some were not very different in habit from ordinary 
rmadense. Aristolochia, 
it has sevce been discovered, exhibits in a slight degree a similar 
tendency.— Fuo. A. Ryder. 
BoranicAL NreEws.—Francis Wolle concludes (Pulletin of the 
Torrey Botanical Club, April) that Vestoc, which has generally 
been considered a perfect plant, is not so, but the “ 


twiners, as, for examples, J/enesper 


matrix” of 


Sevtonena, from which many forms of the latter genus are evolved. 
The paper ts illustrated by a full page cut. In the Botanical Ga- 


ette Charles Mohr notices the foreign plants introduced into the 

Gulf States. Mr. R. Burgess records a case of natural radical 
grafting, “ potting two plants of the deer’s tongue and rat-tail 
Cactus, resulting in a profuse crop of the latter issuing from the 
extremity of the leaves of the former.” 


Trimen’s Yournal of Potany contains a notice of Rodier’s 


second note on the spontaneous and regular movements of Ccra- 


tophyllum demersum. In general when examined at about six in 
l@ Morning, a Movement of torsion from left to right is proceed- 
ing ; this then stops and gives place to a movement from right to 
left, which continues up to about 11 A. M., that is for about five 
hours; the experiments showed a mean of about 36° per hour, 
.€, Of 180° or half the circumference during the whole time. 
© reverse torsion from left to right commences immediately 
the former ceases and goes on at the rate of about 12° an hour— 
one-third that of the morning; estimating its duration at 7% 
hours, its amount is 90°, or one-half that of the morning. Tables 
are given of these results, and show that there is by no means 
complete regularity in the movements. 

M. Rodier's observations were stopp d in November by the 
plant passing into its winter state, in which its movements are 


almost entirely suspended. The clongation of the terminal buds 


ceases, the last verticils of leaves remain closely imbricated, and 
itter become stiffly curved, thicker, and larger, with the air- 
cavities swollen and full of eas, at the same time the axis becomes 
thickened and pink and its cells are found to be crowded with 
starch and rounded. In short, we have here produced winter 


4 
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buds by which the plant is propagated. They are very easily de- 
tached from the old stems, and then readily float, and are carried 
by stream. 

S. E. Cassino, Salem, Mass., announces the publication, June 
1oth, of Ferns in their Homes and Ours, by John Robinson, to 
be illustrated with eight chromo-lithographs of rare ferns with 
other illustrations. 


ZOOLOGY. 


CHANGE BY ARTIFICIAL MEANS OF A LanpD To AN Aguatic 
SALAMANDER.—Some very interesting experiments have recently 
been made by Madame von Chauvin, regarding the change, by 
artificial means, in the Alpine salamander of a land to an aquatic 
life. From a translation of the paper in Vata, we take the fol- 
lowing account, often word for word. The former success of 
Madame von Chauvin in inducing the development of Amélystoma 
from the Mexican axolotl by gradually accustoming it to live in air, 
induced her to attempt to change the habits of Se/amandra atra. 
This is an ovo-vipiparous species, and although its young possess 
large gills while within the body of the mother, they are born to 
begin a land-life immediately, while Sa/amandra maculata brings 
forih its young with gills, and they live for some time in water 
before taking to land. The problem to be solved was whether 
the young of the black salamander, taken from the mother befgre 
the normal time of birth, and placed in water under favorable 
conditions, could become adapted to an aquatic life. Out of twenty- 
three larvae of the Alpine salamander (.S. ava) one, unlike the 
rest, appeared at ease when placed in water and made no attempt 
to get out of it, and was fed regularly. The gills, too delicate and 
thin for life in the water even, dropped off by the third day, but 


soon a second smaller set of gill-fringes grew out, which appeared 
to perform the work of respiration perfectly ; the creature remain- 
ed completely beneath the surface of the water, without ever 
coming up to breathe air. While the new gills were being de- 
veloped the larva remained at rest as if dead, only eating the 
earthworms when they were offered. When the gills had attain- 
ed a length of 2.2 mm., the larva became lively, and concurrent 
with this was the completion of another transformation. The 


the tail Was lost, 


delicate and transparent swimming membrane of 

and replaced by a less transparent and stouter one, of greater di- 
mensions. Finally, after six weeks’ residence in the water, the 
skin began to be shed. Fourteen weeks after having been placed in 
the water, when six centimetres long, the gills began to shrink, 
and the tail to assume a rounder form, and in three days the skin 
was shed, revealing the normal black and wrinkled skin of the 


land salamander. At last it crawled out of the water, and on the 


I} rtm of Ornithology and Mammalogy ai nducted by Dr. ELLIoT4 
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fourteenth day the gills were completely absorbed and the gill- 
clefts absorbed. The remaining larger larva of this experiment 
lost their primary gills less satisfactorily and in a greater length of 
time. New gills began to bud, but the animals were gradually 
destroyed by fungus-growths attacking various parts of their 
skin. The fact that they were altogether more advanced in their 
metamorphosis rendered them unable to adapt themselves 
quickly to their new conditions. Similar experiments were 
less successful the next year, none adapting themselves to an 
aquatic life. It was thought from these experiments that the 
spotted and Alpine salamanders were at no very distant period 
of time one species, and that as physical conditions became 
changed one varicty became more and more adapted to more ele- 
vated and rocky regions, where water for the early life of the larve 
was not commonly to be met with. Thus gradually the birth of 
the young was postponed, and they became terrestrial ; concur- 
rently fewer and fewer of the many eggs were developed. The 
spotted salamander, meanwhile, became more and more specialized 
to inhabit the lowland district. The bearings of these facts on 
evolution are of much pertinence. 


RipGWAy’s ORNITHOLOGY OF THE FortinrH PARALLEL.—The 
ornithology, by Mr. KR. Ridgway, of the route explored by the 
U. S. Geological Explorations of the Fortieth Parallel, Clarence 
King in charge, has been lately published. The region investi- 
gated lies between Sacramento, Cal., and Salt Lake City, and the 
work is based on field work from June, 1867, to August, 1869, 
ros having been col- 


53 nests and eg; 


lected. This is in fact a work on the avifauna of the Great Basin, 
and the subject is discussed under four subdivisions: arboreal, 
terrestrial, mural and aquatic avifauna. Although the Great 
Basin forms a “natural province of the western region,” Mr. 
Ridgway states that the Sierra Nevada and main Rocky Moun- 
tain Range form “ much less of an actual barrier to the distribu- 
tions of the species than might be supposed,” and he thinks that 
the deserts check the distribution of the species. The author 
shows that Western birds * have a tendency to extend eastward 
during their fall migrations, thus spreadin; 


inclusive; 709 skins and 


g over the whole of the 
Western Region at this season, though in summer their habitat 
may be confined strictly to the area of Pacific coast drainage.” 
He also discovered that several species supposed to be peculiarly 
eastern, really inhabit the entire breadth of the continent. The 
work is a store-house of novel discoveries regarding the distribu- 
tion and habits of the birds of the Central Province of the United 
States, and of a high degree of interest and value at this time, 
though tardily published by Government. It forms Part III. 
Ornithology, of vol. iv. of King’s Geological Explorations of the 
Fortieth Parallel, lately (1877) issued by the War Department. 


TWo-HEADED SNAKE.—On page 264 of 
\ | ice 
April notice 


to a description trusting it may 
little inti rest to your readers. 


Gr Me ral Not Ss. | July 


your journal for 
an account of a two-headed snake—/Litvop/is Sp., 
recently discov red one in the Serie S of 


National Museum of the Smithsonian Institution, 


possess some 


specimen, No. 7270 Smith. Coll., was presented by Miss 


Port Tobacco, Md., and is the specimen known 
( Lenn.) Cope, the common chain or 


two ct heads, both posse ssing the scale 


Which characterize the s pec cies. The le neth of the spt Cl- 
m the wuneeiniteg of the nee head to the end of the tail is 
length from catty of left head to tip of tail 1o 
ich it will be seen that a slight lienas exists. 


and neck and continuation although somewhat 


1an the right, appears to be the snake proper, the right a 


and 1% an inch from the end of each nose 


mmences on the inner side of each neck 


familiar forms of our American feathered 4 


on the main trunk. The two heads are 11-16 of an 


( 
commissure of the mouth. The color of the 
: to the occipital pl ites, which 


1 
{ 
ss this fold of skin, and a second 


Dasses dow1 to the fold. 
inch from its anterior bordet 
1 

ie welded together. The two 

O! a Littie post rior to the line 

isa ty] ul ( 
| 

the ( ld of sk n run directly 
1; 
median Jine separating them, 
‘ior to the juncture of the heads. 
‘essed laterally together, the left 
tho t}) torht hich 4 trifl 
r than the right, which ts a trill 
on neck, th terior 


the corresponding one on the 
snake in the enormously large 


sonian Institution, which I have 


REE RARE Birps or MiInnesora.—Within t 
ithologists in and about Minneapolis, Minnesota 
‘e species of birds conceded to be among the least 


po] yulation. 
is the Bohemian Chatterer, or Northern Wax 


j for the past five al it least, this 
> i 

a regular winter resident here, arriving carly in 
taking its departure in March. It is rarel ob 


in large flocks, which are almost incessantly astir. 


O 
4/ 
} 
reptiles of thc 
111 
Marshall. Ol 
as UP ( J 4 
king snake. 
rormul 
men Ire 
Q 7-I¢ 
/ 
IncHnes, 
Che left head 
ont 
1: 
SkIn CO 
| vel with thi 
white rings o1 
are normal, ar¢ proauced acre 
white rine on the left head also 
1 
extend DackWards 5-I10tNS OT al 
and then the two spinal columns 
cesopnagi terminate 1n a conimol! 
| ] 1 
( iil ii. in ali otl ) Live 
Be ] 
ine cule ClOW na pchine 
aC Necks and podics, n 
but become normal a little poster 
When tn WO Nead ire 
4 
one is found to be slightly lon 
. Th real WO WH rin 
one on the rign a little Dehina 
| ] ] ] 4 ] ] ] 
eft. This is the only two-headed 
collection of reptiles in the Smith iS 3c 
lately gone over. Syeithsonian Institution, 
) 
NOTE ON 1 
IEW Veal orn 
Nave found thi 
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most part 


The food of the sp ‘cies in this latitude consists for the 
sf berries, especially the fruit of the well-known snowberry bush, 


although it is freque ntly seen feeding upon bread crumbs, app:e- 
paring ss and similar kinds of kitchen refuse. It is also remarked 
spring to re gale itself on certain coleopterous insects 

themselves, capturing n the 

show themselves, capturing them on tne 


the manner of the true fly- itche 


in early 
which then begin to 
wing somewhat after 


we fe arlessly among the scenes 
f civilization than this one, notwithstandit that its career is 

recluse. In Minneapolis it frequently appears in the 
the town; and 


birds carry themselves more 


oardens and dooryards even in the very heart of 
with the marked beauty of its plumage and briskness of its ways, 
little complimentary notice. 


Occasionally one finds this bird caged in Minnesota, as in our 

vere winter weather it is re idily taken ina common qu ul trap 
baited with apple. The sp cies is, however, but poorly adapte | 
to a life of captivity, as while it part ikes regu fl ard enough of food 
under these circumstances, loss of exercise ere long impairs its 
assimilative powers, and ‘t succumbs to fatal emaciation Al 
houch christened garrulus, the title seems a great misnomer as 
applied to this species, or at all events as It oc Urs in Minnesota ; 
for while the species is known to very m iny observers hereabouts, 
few of these have any knowledge of its note. 

My next note is on the evening grosbeak (//esp VES 
pertina). Lil the preceding this strag ler has for the last half 
decade taken up his winter quarters 1 \Iinneapolis and its vicin 
ity with almost unbroken regularity. 

This also proves to be a gregarious sp cies, seldom being n 
save 1n — ‘times comprising -veral scores of individuals 
Its usual haunts hereabouts are groves Of su r maple, the bud 
of whi h, Caches with the kernels of the sced of the box r 
constitute almost its only food. — It is « bserved with us to be even 
less suspicious of man than the chatterer; as it unhesitating!y 
establishes itsclf in the town shade tr and on rare occasions 

j een to ramble over th 
uf th inner of th 
s well as harsh yiping 
urcely b Np i Witi 
the term. Yet notwith- 
s leisure time is spent in 
‘ns of the fully developed 
itisfaction from th 
ling hues—w! ellow 
and ‘bl ick—it is questionabl vhether the uniform of any of out 
! tril [n looking r the 


} +}y rm \ | St 
kins of th female uken hereabouts, they \ 
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whitish edging on the inner webs of the tail feathers to which the 
standard authorities fail to refer. 

The third bird on my list is LeConte’s bunting ( Coterniculus 
Leconte). The discovery that this little known species is to be 
included among the birds of Minneapolis is the latest ornitholog- 
ical novelty of which the district can boast ; being first indisputably 
noted only during the past summer. But his presence is still far 
from being a familiar one in this part of our territory, as up to 
date he has rigidly confined himself to one particular spot. This 
is a large tract of meadow just outside the city limits, which, 
despite the close proximity of a railroad and several other scarcely 
less noisy highways, proves to be a great resort for many birds, 
among them the 


sundry occasions ¢ 


species in question. It has been observed on 
luring the last season, and taken both in juve 
nile and adult stages. 

One of the smallest of the sparrows, and likewise one of the 
least noticeable in point of attire, it is also the fate of this species 
to lead a career of the utmost unebtrusiveness and humility ; 
bel ( nost of his time buried deeply in the grass, where 
he gleans the lesser grubs and more delicate seeds found to con- 


stitute his fare. In his style of flight, as well as in his song, he is 
almost undistinguishable from his yellow-winged brother sparrow 


(Coturniculus passerinits); i short, it may be described as the 
yellow-winged sparrow transferred te low grounds and marked 
by certain constant characteristics brought about by the change 

While the young of the bird were procured in several instances 
in the meadow to which [ have alluded, the nest remained unde- 
tected, doubtless being hidden so securely in the grass that its 
whereabouts could only have been brought to light by the 


luckiest chance.— I!” L. Tiffany, Minneapolis, Minn} 
Move or Distribution OF FRESH-WATER MussELs.—On April 
17, 1877, the writer, while exploring that portion of the tric 


Canal known as the Wide Water, near Mohawk, N. Y., unexpect- 
edly came across Unie rudbiginosus Lea. Five specimens in all 


were secured during this and two succeeding expeditions. The 
species has not hitherto been found on the Atlantic slope, but 
belongs to the Ohio basin, and, hence, to the western fauna. It 
has been recorded at Buffalo (es/e Prof. C. Dewey), and at Roch- 
> T. Robinson) in Western New York, but only in 
streams flowing into the great Lakes. Between Mohawk and the 


latter localities is a ridge or water-shed sloping to the West and 


ester (Zeste ( 


t =] 
the East. The Erie canal passes over this ridge, and through it 
g 
th ila been introduced and colonized. My 
friend, Dr. Lewis, of Mohawk, informs me that about eight years 
ago he found in the canal, a single specimen of Uvzio gibbosus 
id Mr. Tift would do we 


| 
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Barnes. Through the same medium other western species may 
be introduced. 

Unio pressus Lea, was also found by the writer, near the same 
locality (within three miles) in May, 1877, but under conditions 
that preclude the possibility of its introduction in a like manner. 
Two specimens were taken from a small lake near Herkimer, N. 
Y. The lake lies between high hills and receives as its water- 
supply an artificial branch of West Canada Creek, a mountain 
stream having no connection with the Erie canal, or any stream 
that could possibly reach it from the west or south. It empties into 
the Mohawk, but over a very rocky bed, and after a considerable 
fall. The species is essentially western, but is recorded at Troy, 
N. Y. (Vide Lewis in Bulletin Buf. Soc. Nat. Sci. Aug. 1874, ] 
127). Its occurrence in the latter locality may be explaine: 
perhaps, in a manner similar to the preceding, though at no known 
intermediate localities has ‘it been found. The problem to be 
solved is: How came this western species in this isolated eastern 
lake? Mr. Darwin, (in “ Origin of Species,” p. 344, Ed. 1877) has 
conjectured a probable mode of distribution, relating particularly 
to certain fresh-water univalves. What Mr. Darwin conjectured 
the writer has actually seen. The same may occur with bivalves, 
and certainly does. Mr. Arthur F. Gray, of Danversport, Mass., 
has informed me of the foot of a water-fowl, now in his posses 
sion, to which is attached a bivalve shell, the former caught and 
firmly held by the latter. 

The young of Uniones, since they are capable of swimming 
freely about, may be distributed in the manner suggested by Mr. 
Darwin; viz: attaching themselves to pond-wee the latter 
being often carried away by water-fowl. That Lernaee and 


). 


’ 


Planorbis do thus attach themselves every collector knows. What- 


ever the manner or cause of its introduction Unze pressus is found 
in the above lake, absolutely foreign to any s¢ream through which 


the species might have been introduced. This species, as well as 
the preceding, may yet become colonized in the Mohawk River. 


The fact of its occurrence now and its probable recent introduc- 


tion in the locality mentioned, under conditions that seem physi- 
cally impossible, may be of interest when the geographical 
distribution of the Unionidse comes to be more fully studied.—A. 
lillsworth Call. 

Derensive URINATION OF THE FRoG.—On the Iowa prairies, 
often a mile from any water, one frequently mects with frogs 


which leap out of the way in a very startled manner. Generally, 
as the first leap is made, the frog ejects a quantity of water, which 


we . - 4 

falls in a mass to the amount of a fluid ounce or more, witha 
largely diminished quantity the second time he springs from the 
ground. The idea which naturally occurs to the observer, is, 


that this water is the ordinary urine of the reptile, voided in this 
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manner in consequence of the muscular action occasioned by |] 
sudden fright. But I once saw a common garter or striped sna 
spring suddenly after a frog in an attempt to seize him. These 
snakes are reasonably active when they proceed in the ordinary 
style; but when they are attempting to seize their prey their mo- 
tions are so quick that the eye must be very intent to follow 
In this case the frog was just a hair’s breadth of time too quick for 
the snake, making a high and vigorous leap forward. As 
sprang the usual evacuation of water fell from him, striking th 
snake fairly on the head, and most probably filling its open mouth, 
One or two more leaps in instantaneous succession carried th 


frog out of dang fr. and he was not madea meal of. But th« 


snake was evidently blinded by the urinary discharge, for he 
wriggled and twisted, sprang wildly around from side to side, and 


\ 
was completely thrown off the track of his game. My sympathies 


were with the frog, and I thought -in regard to that obfuscated 
snake, “served him right.” The incident was, of course, an 
amusing one, and thinking of it afterwards, it occurred to me 


that this habit of the frog might very properly be classed as a 


defensive one. The snake is its usual, most frequent and most 


relentless enemy. Having glided noiselessly through the grass 


it finally makes a spring for its victim in precisely such a way as 
to be enveloped in this discharge, should it fail to seize | 
frog. The snake has no ‘“ winkers” to its eyes, and of course 
cannot quickly correct the blinding effect which even pure water 
suddenly dashed upon its head would necessarily produc Lh 
light must be variously refracted, and images failing upon the 
retina very badly mixed up and distorted. In the “ noise and 
confusion” thus arising, the frog makes good his escape. While 
the secretion and discharge of the urine isan ordinary physiolog- 
ical process, its use in this manner may be none the less a means 
of defense The force of the ejection, doubled by the action of 
the snake in nimbly darting from the opposite direction, the 
amount ejected and the circumstances attending the act, all seem 
to justify the inference tiat this, aside from concealment in th 
ereen herbage, is about the sole means of defens ided 
developed "—by nature to aid the harmless and inoffensiy 
frog in evading the clutch of its alert and nimble enemy.—Chas. 
Aldrich, Webster City, Lowa. 

REMARKS UPON ALBINISM IN SEVERAL OF OUR BirD Durin 
the autumn of 1876, I saw a pet crow (Corvus american bear 
ing rather strange markings of a grayish color over the rump, 
sides and abdomen, as well the tail feathers 
Upon the approach of w had the tail 
pulled out; when about was replaced by 


feathers of a pale gray tint. 
> 
the parts which had previously been of a grayish color, now be 
came white, and in addition several quills in both wings. I 
> 
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became the possessor of the specimen and kept it for several 
months, when the bird grew sick and died. The disease affected 
the skin and feathers to such an extent that it was unfit for 
preparation ; although the specimen was for some time a matter 
of public curiosity. An instance of total albinism occurred some 
years ago in Lehigh County, Penna., where the bird was kept 
for a number of years as a bar-room pet. Another exampk or 
curred during the winter of 1873-74, in Montgomery County, 
Penn., where the specimen was secured while a hunting party 
happened upon a rookery during the night. A great many birds 
were shot and amongst th the albino. 

Several instances of total and partial albinism in 7. Ss 
migratorius, have come under my observation in Pennsylvania. 
In several of the supposed cases of total albinism, a pale yellow 
ish tint could be discovered upon the tips of the feathers ov he 
breast and s s, Which was replaced upon the back by a slight 
erayish or ashy shade ; although at a short distance they appeared 


peri ctly white. 
A. femal hori Was ‘cured in th Sl ner of 
1875, Near Keading, Fenna., which Nad tche of whi Ipon 
] ] + +] } { 4 
either side, extendain upWal and rwarda to the bas OT the 
Wing ft wing mtained veral white secondaries 
Krom the spring of 1674, to the summer Of 1677, tour d : 
ent Specimens a § hav con under My opsel 
vation which were partly white Lh markings W 
and included parts of the wings, rump and abdomen, or as in on 
nstance, th tail feathel CCl n of tot Vas 
seen in the reets of Ik lin Ir Se\ il months, when ( i 
sudden it disappeared trom its usual haunt 10 doubt si 
cured by a collector for th lorrnment of his cabinet. 
1s at pr nt in a collection iNncadin an examp ( 
» ] ] + 4 1, tas + 
1 nearly white 5b ( Lhe only defect con ; of p 
velowish brown trans\ markings near the tip of the tail 
feathers. There are visi upon close examination, « ate ashy 
tit median ves in’ the feath of the head, neck and back. 
In all other respects the bird ts certainly interesting 
Partial albinism in ) sis not of uncomn } 
] +} ] ] 1 } 
currence, When one Is on th rout for suci’ specimens. in tne 
COLIC( Fred to, \ la With tae ad ) and 
) Won th \ Vi i) in uth LS al 
VOCTY i Ci i rt StTANCC APPCa \ \ il 
] 1 1 1 
brown, which upon clo } ( mm, resuits from that or t 
| pin ul the fk } ver the body. in another specimen, t red 
of the win eplaced by deep orange. 
| Mrequent sp mens of By ch we | 
i 
readily be n fe celecta, were t Server 1enorant of th 
] 134 ] ] 44 ‘ ] 
locality I : semble the |i closely, b lon 
the Characteristic note of t \\ rm varicty. Ahere a ( 


476 General Notes. - [July, 


than half a dozen specimens in the aforesaid collection, all having 
similar markings and shade. ° 

In addition to the above, Calamospisa bicolor frequently varies. 
Odd white feathers are scattered indiscriminately over the neck or 
breast, as was noticed ina number of specimens secured on Heart 
River, Dakota Territory. One specimen in my collection, has 
but a single white feather on the throat, thougl 


rh that appears 
rather prominently upon the black back ground.—II. ¥ Hoff- 


man, ILD. 


Mope oF MOovuLtinG or THE LINING OF CROP AND STOMACH IN 
Ixsects.—Attention has been lately directed to the mode of 
moulting by German zoologists, especially from the histologica 
stand-point, with interesting results. Dr. Braun has published an 
article on the histological occurrences in the moulting of As¢acis 
fluviatilis in Semper's Arbeiten (ii. p. 120, 1875). In the same 
Journal and volume Cartier gives the results of his studies on 

] 
ICC 


] 


he 


t 
finer structure of the skin of reptiles, Kerbert has recorded his 
observations on the skin of reptiles and other vertebrates in 


Schultze’s Archiv. fiir Microscopische Anatomic (xii), and, during 
Dr Wilde has made known his observations on the 


the past year, 
mode of moulting in the grasshoppers and locusts (Wiecgmann’s 


In the reptiles as well as in the craw-fish (s¢acivs), moulting is 


effected by the growth of fine cuticular hairs of temporary growth 


which originate on the new skin, and grow up, thus loosening 
and pushing off the old skin. When this is accomplished these 
deciduous hairs disappear. This has been observed in the reptile 
as well as in Astacus. Ex -eptions to this rule only occur in the 


“1 } c 1 1 
reptiles on certain parts of the body, as for exampie th under 


side of the scales, the capsular skin of the eyes; in the crawfish 
the faceted cornea of the eye, the eyestalk itself, and the inner 
lamellae of the fold of the carapace over the oil] openings. 

It has probably been noticed by many that in moulting, the 
crayfish and lobsters cast off the solid chitinous lining of the 
and fore-stomach (proventriculus) the large te th lining thi 


atter remaining within the cast skin. It is so with the « 
tecth-b 
Dr. 


ring lining of the crop and fore stomach of insects. 


Vilde maintains that the moult of the crop and proventric- 
i 


ulus (fore-stomach) follows that of the integument, and according 
to Braun the formation of a new cuticle in the stomach of th 
crayfish results at rather a late period after the change of kin. 
In th Orthoptera (grasshoppers and locusts) as soon as th 
moulting has taken place, the old cuticula of the crop and fore 
stomach has disappeared. Wilde found that in several species, 


i 
when about to moult, in all cases the old chitinous layer of th 
crop and fore-stomach was separated from its under layer, a Ncw 


1 


cuticula already being present. If we cut open the crop longitud 


Archiv). 
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inally we can remove the old cuticle without difficulty, a proof 
that it is cast off 7 foto. 

Braun has maintained that the solid hairs and their modifications 
in the crop and fore stomach of the crawfish, are comparable with 
the cuticutar hairs of the same animals; 1. e. are merely for orna- 
mentation, but Wilde considers that the homologous spiny hairs 
in the crop of the Orthoptera triturate the food (their function is, 
however, evidently to prevent the food from regurgitating into 
the mouth, together with the peristaltic action of the crop and 
digestive canal). That these hairs lining the crop and fore-stomach 
are useful in throwing off the old cuticle is plain, but this is only 
a purely secondary use. Wilde says he has observed the process 


of moulting in Locusta viridissinia, Decticus verructvorus and Gryllus 
campestris in the clearest manner, favored in part by the peculiar 
inner structure of the crop in the last. All the hairs and hair-like 
growths in the crop and proventriculus of the Orthoptera, take 
their origin not from cell-tubes, as is mostly the case in Astacus, 
but they are in the Orthoptera much more solid, and originate 
like spines on the chitine cells, like the projections on the flame 
like cells (fammenzellen) of the walrus, as observed by F. E. 
Schulze. In no case is the moulting, in Orthoptera, performed as 
in Astacus and the reptiles, where two or three solid bristles are 
developed in a cell, by which the old cuticle is loosened. In the 
Orthoptera it rises simultaneously throughout its extent, so that 
the new cuticle rising under it, whether in the form of hairs or 
flattened, hairless chitinous growth, clevates the old cuticle as it 
keeps on growing (Fig. 23). “As soon as the old cuticle is stripped 
off, the new cuticle completely formed is to be seen under it. It 
is, indeed, completely hyaline, and reminds one of the cuticle in 
the orthopterous larva, just after exclusion from the egg. Yet it 
takes on, after a few davs, probably through the influence of the 
air, which passes through very fine tracheal twigs under the laver 
of epithelium, the characteristic yellow-brown c lor of the chitine. 
The secretion of the new cuticle must proceed with great rapidity. 
It does not take more than one, or at least two days to develop. 
Wilde does not state how the cast chitinous lining of the crop 
and proventriculus passes out of the narrow cesophagus and 
pharynx. 

OrNITHOLOGICAL Nores.—The habit of laying in other birds’ 
nests is a well-known peculiarity of the cow-blackbird (J/o/othrus 
pecorts Sw). It seldom happens, however, that the intruder is 
successful in depositing more than one egg in a nest, yet I found 
a grass-finch’s nest last summer which contained five eggs, three 
of which had been laid by the cow-bird. On the plains of Colo- 
rado I have frequently found single eggs of the latter deposited 
on the bare ground, and this fact was accounted for by the 
absence of timber in which birds might find suitable conditions 
for nidification. In one day I picked up /wo eggs of the cow- 
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after years of exposure or burial. Many of our American tribes 
play eames in which four, five, or even six small bodies are 
employed, upon one or both sides of which lines or other char- 
wcters are cut or burned to serve the purpose of ready identifica- 
tion. The Dakotas make beautiful specimens from the seeds of 
VUNUS 
stone the 
These stone relics were not employed in hunting, by throwing 


rgimianus, upon Which lines are burned so as to give the 


appearance of a beetle. 

at birds or game, as some have ventured to suggest, as the time 
and labor employed in their manufacture would have been more 
than lost. I doubt if any were suspended as ornaments or 


charms, as the constant wearing of a cord would eventually leave 
its impression upon the sharp edges, and then for a warrior to be 
impeded by any weighty and unnecessary ornaments is incon- 
sistent with aboriginal customs. A disk made of catlinite, 
measuring about three inches in diameter, was recently found 
among a sub-tribe of Utes in south-western Colorado. The 
specimen is little more than half an inch thick, having a p rfora- 
tion in the centre around which are cut a series of narrow circles 

tendin ily to the outer edge. The opposite side is per- 
fectly smooth \s this was used in gaming, by tossing into th 
air and bett upon the side to turn up, we are led to suppose 
that n r re} ere used by other tribes for similat purposes 
That the relics of the mound-builders are of much superior 
workmanship is granted. None of the implements of the mod- 
ern Red race will compare with them, therefore we can scarc I 
expect to find any relics of this class in as good condition, or as 
p rfectly fini hed. 

Phe er discoids were used for another style of amusement 
Vhe materials employed in t manufactur re usually of the 
h st sp f stones or rocks, as they were 1 Creat danger 

The al rd ( vidal ices Wel und yubtedly 
what is now te! 1 th r tchung mm 
ason for the supposition I shall submit some 


rences from a recent report made to Prof. F. V. 


one of the am ments of the Mandans. This was played with 


a stone ring two or three inches in diameter. Prince Maximilian 


also noticed this among the Mandan n Manitarie \i ta- 
rees Phe Abbé Em. Domenech! describes a game of this char- 
acter as observed in th treme Western po or tl nent. 
A ir’ describ tne national itn) Ul Cherokee r the 
Calif 
\ \\ l +, 
fOI—470 
| ( N.A I et 
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} 
Hayden.) Catlin? gives a description of the fchung-kee game as 
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name of chungke, and gives a detailed description. Jones! says, 
“The great game upon which the Southern Indians stake both 
personal reputation and property was the chungke game.’ For 
further reference to this game, and the tribes by whom it was 
played, I would refer the reader to works by DuPratz,? Bracken- 
ridge? Lewis and Clark,! Turner,> Morgan® and Prickett.?7 I saw 
a game of this sort played by the Coyotero Apachés, which will 
be described farther on. As far as I am able to learn, it is indulged 
in, to-day, only by this tribe. The Cuchanos (Yumas) played 
a game of this kind until recently; which they called so-wp/, the 
Mexicans termed it redoxdo® Lieut. Whipple’ in speaking of the 
Mojaves says, “Some of the young men selected a level spot, 
forty paces in length, for a play ground, and amused themselves 
in their favorite sport with hoop and poles. The hoop is SIX 
inches in diameter, made of an elastic cord. The poles are 
straight and about fifteen feet in length. Rolling the hoop from 
one end of the course, two persons chase it half way, and at the 
same instant throw their poles. He who succeeds in piercing the 
hoop wins the game.” 

As far as I was able in ascertaining, this game was not played 
by the Mojaves in the immediate vicinity of Camp Mojave (A. T.) 
in 1871, at which time I had occasion to visit that locality in a 
scientific capacity. 

Since enterprisin 


selves at or near al 


traders and settlers have established them- 
the Indian reservations in the country, the 
t entirely discontinued the manufacture of 


aborigines have almos 
implements and weapons of stone, substituting such articles as 
can be purchased to answer the requirements of the game. Thus 
instead of spending days of patience and labor on a stone ring or 
discoid, one can be constructed of twisted raw-hide or wood ina 
few hours, which answers the purpose as well or even better. 

The Coyotéros above mentioned play a game similar to that of 
the Mojaves, corresponding in all particulars also to the so-called 
chune-kee game. A pertec tly level piece of ¢round is selected, 
which is afterward retained for this game only. A distance of 
about twenty-five paces is marked off, having a width of about 


four feet. Two play the game, and the necessary materials re- 
quired are a pole for each of the players, and a hoop made of a 
\ I 1573 yO 
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branch of tough wood nearly an inch thick, which is formed into 
a ring having a diameter of about six or seven inches. This is 
sometimes wrapped with raw hide or sinew. Then there are two 
cords running horizontally across the inner space, intersecting two 
similar ones attached vertically, giving the middle the appearance 
of the cross-wires in an engineer’s transit. The poles are each 
about fifteen feet long, consisting of spliced pieces of cottonwood, 
and having the general appearance of a good sized fishing rod 
with the thin end slightly turned upward. When the players are 
ready, they take their positions at one end of the course, and one 
of them placing his forefinger on the periphery of the hoop and 
crasping the sides with his thumb and fingers, rolls it with 
sufficient force to drive it to the other end of the course. When 
it is half way the players start abreast, pushing their poles on the 
eround before them. When they reach the middle 


the poles are pushed ahead so as to pass throug 


of the course 
h one of the 
spaces between the cords, the game resulting upon some previous 
agreement as to what was required in counting. This is repeated 
from the end where the first attempt terminated, and continued 
for hours. I have seen men lose blankets, horses, bows and ar- 
rows, and in fact almost everything of which they were possessors. 

Similarities between this and closely allied games formerly 
practiced might be noticed, but it is not the object of the writer 
to more than refer to the probable use of the discoids as men- 
tioned in the beginning. Floffman, AD. 


TRIBES OF CALIFORNIA, BY STEPHEN Powers.—In the May num- 
ber of the NATURALIST attention was called by a brief note to the 
third volume of contributions to North American Ethnology, 
edited by Major J. W. Powell, and especially to the portion of it 
written by Mr. Stephen Powers. The great merit of Mr. Powers’ 


work demands for it a more extended notice. In addition to 


acute powers of observation, great tact in dealing with the Indians, 
and a genuine sympathy, the author enjoyed during a portion of 
his three years the official recognition of the Interior Department 
and of the Smithsonian Institution. He speaks, therefore, as one 
having authority. Taking Herbert Spencer’s descriptive sociology 
as a guide in estimating the exhaustiveness of any ethnographic 
work, we commence necessarily with Mr. Powers’ account of the 
environment of the California Indians. On this point the author 


is extremely lucid and exhaustive, seizing as if by intuition the 
relation of the people to the land 
exccedingly terse and attractive. The reader will be especially 


charmed with those sentences in which the winds, the sky, the 


and expressing it in language 


storm, and the darkness are brought into relation with savage 
lite and feelings. The tone of sadness with which the great 
depletion of former populations under the blighting effect of the 


worst clement of our civilization is narrated, is thought by some 


to be gratuitous; but Mr. Powers in his letter to Major Powell 
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with a generosity as rare as it is refreshing, quoted in full in the 
opel r addt O 1 secretary of Interior) renmiarks charac- 
teri ny critic, ting in nis comftortable parlor in New 
York, and ling about the sparse aboriginal populations of the 
cold for ts of th intic tates, can overthrow my conclusions 
with a dash of pen, what is the use of the book at all ? 
[ n the next noint the hvsical character 
Upon the next point, the physical characters of the ( alifornia 
indians, the work of Mr. Powers will be unsatisfactory. As to 
external chara 1 cs, stature, color, & Is sufficiently ex 
1 
plicit, and frequen ite original in his method of description 
Dt anthropologist demands more than this now. 
Phe volumes of instructions issued by the Société d \nthropologie, 
] ] \ 1. ] 1 
by tl \nthropoiogical Institute, by the German government to 
the merchaa 1c, by the Austrian government,and by other an 
tnropoOlogicalt societies, attest th of leading savants to 
redu e\ surement, With 
reierence’ to- \ Ne various tribes, 
Mr. Powers i nat hom 
and \ noting to De desired as he lays bare, in order, the 
eood and the bad it are in the Indians whom he is describing, 
[his dis n )) remark of Mi 
Powers ing th that toughn 
in ten tv o1 iit cha r ore 
41 4 ] 1 
an 1) \ Navy 
4 ] 
Ire-NiISto the tuthor 1S 
prop ( ) i ( ( 
I 
\ pro ls mM ve to tribe, we have recorded for us every 
art t na rink thro out th nd 

4 + + +hy 1 ] ) 
ito their pharma p th ) th 

Mma { no constru On Of LOD 

with th ture, \ and appurtenan t e of dress ( 

th } of | cia occasions eir im 

plemen f ry craft with th nanner of usin hem; thet 

} ] 
ind pa n pecl their of which they are 
4 1 1 4 ] } 
passion lone th , over which th 
on it t lit ntit life in th 
ition 1d th ncluding 
t | on of titution and ad urse of in 
thet tem custom th th 
( Latin ration last Ol til 
1, Which hasno “id {the ‘Great Spirit,’ forthese people ar 
1 ] 
ind personify ryth : r ot “happy huntin 
roul fOr 1d0 t Californian, reared in h yalmy Cum 
) th) of Wakota hun r, but 
1 of “ hedonic ind table ad on 
| 
and ( Cribt 1G i n th dappen 
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The remarks of Mr. Powers upon these dialects, both in the 
introduction and throughout the volume add greatly to the value 
of this linguistic material. The following table will give some 
idea of the contents of the work and of the accompanying voca- 


bularies. 


LINGUISTIC STOCKS $ 
Tinneh. Chapters VI.—IX., XI., XIII. 
IV. and V. Vocabularies page 460. 
447 
iption 47 
X, and XI 178 
ki. ¥ “ “ 483. 
7 Pomo. XVi.—XX. and XXII. “ 191. 
§ Wintun, XXITIL—XXV. 515. 
Shasta XX VI. “ 607. 
10 Modok. VED. none, 
12 Maidu. XXX.—XXXII. ae cS6. 
13 Mutsun. LEE. 530. 
14 Yokut XXXV. 570. 
S \n ) No description 
16 Santa Barbara. “ i 560 
17 Washo, Located on Li tic Map 


19 \ 

Accompanying the volume is an excellent colored map pre- 
pared under he immediate supervision of Major Powell, and 
locating cach of the nineteen stocks as nearly as it can be done, 
acs ae the fickleness and migratory habits of the Indians and 


} 


the crowding of the white settlers. 
ANTHROPOLOGICAL Nrews.—On the 5th na Mr. Albert S. 
Gatschet read a paper before the American Philosophical Society 


on the “ Timucua Language,” formerly sp ue n in the eastern part 
of Florida as far south as Tampa Bay. Tlie paper is based upon 
the works of Padre F. Pareja, in the Library of the N. Y. His- 
torical Society. In one ot the volumes Mr. Gatschet found a 


loose sheet of paper on which a Mexican had carefully tran- 
scribed the Lord’s Prayer from a volume entitled “ Explicacion 
de la ‘ Doctrina’ que compuso el Cardinal Belarmino por man- 
dado del Sefor Papa Clemente VILI. Traduida en lengua Flori- 
dana por el Padre Fr. Gerorio Muoilla, &c., &c., Mexico, 1635.” 
No. 318 of the Smithsonian Publications ts an illustrated quarto 
brochure of 35 pages and 1o plates, entitled “On the Remains 
of Later Prehistoric Man obtained from the caves in the Catherina 
Archipelago, Alaska Territory, and especially from the caves of 
the Aleutian Islands,” by W. H. Dall. In the first part of the 
paper the author calls attention to the differences between the 
Kaniag’muts, or typical [eskimo tribes, and the Aleiits, or Aleu- 
tian Islanders. He then refers to the burial customs of the latter, 
especially at the time of their first discovery by the Russians. 
The chief attraction of the contribution is the illustrated descrip 


tion of the collection of mummies or desiccated bodies from a 
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of Kagamil, one of the group known as the 
Islands of the Four Mountains, or Four Craters. These mum- 
mies were deposited in the National Museum in 1874, and quite 
extended notices were published at the time; but Mr. Dall’s pub- 
lication has brought the information into a permanent form. The 
heliotype plates are beautifully executed and greatly help the 
understanding of the text. 

It gives us great pleasure to welcome the first number of 7e 
American Antiquarian: A Quarterly Journal devoted to Early 
American History, Ethnology and Archeology. Edited by the 
Rev. Steph nN 1). Peet ind published by Brooks, hink« | & CoO. 
Cleveland, Ohio. The leading article is upon Ancient Garden 
Beds of Michigan, by Bela Hubbard, illustrated by four plates 


which the binder has carelessly inserted in the wrong order. The 


+ 


article of next importance is by the editor, upon the Discovery 


of the Ohio: Early Maps of the Great West. The other articles 


1 
which our space does Ii 
I 


t allow us to particularize, are all valua- 
ble materials to be worked up eventually into a comprehensive 
work on North American Archxology. 

nales del Museo Nacional de Mexico, Entrega 3", contains 


| 


] FY 
two archzological papers: ‘Un cincel de bronze « 
Aztecas,”’ Sr. D. G. Mendoza, and ‘Codice Mendozino: Ensayo 
de descrifacion geroglifica,’ per Senor Don Manuel Orozco y 


In the February number of the ¥eurnal ef the Anthro 7 


donian Women belon to the Nancaushy Tine, o1 u 

Lal Indians, Natotin Tine, or Babines, and Nantley Tit Ol 
Frazer’s Lake Tribe, from Information supplied by Gavin Hamil- 
ton, Chief Factor of the Hudson's Bay Company Service. The 
same journal contains the report of the Anthropometric Com 


mittee, with color-plates; The Ethnology of tsermany, II; The 
Germans of Cwsar, H. H. Howorth; The Migrations of the Sax- 
id.; The Croats, id.; Flint Flakes fi 


nn; Notes on Socotra, Capt. F. M. Hunter; <A 


;and Traditions, Rev. C. C. Greenway, Thomas 


Donald, John Rowley, Dr. Creed, C. H. E. Car- 


} ] 
yalton read a paper before the London Anthropo 
, April th, on composite portraits m I 
14 + 
persons 1nto a singel ultant y ( 
| 


port ofa paper by Mr. AS Stan 


The Origin of the Classificatcry System of Re- 


tionships used among Primitive People. The author takes 
issue with Mr. Morgan’s explanation of the cla catory Sy 
as having originated in the practice of marriage among con 


Berra. 

[Institute is a communication entitled ‘Customs of the New Cale- 
Cpt 2 
tralian Langua: 
Honery, Mr. Mc 
michael. 

Mr. Francis 
combining the : 
A good report of tl nethod is given in Zhe Academy, May 11. 
In the same number is a bricf re DDD 
land Wake on 
sanguinel. 
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The latest advices from Paris bring word that instead of the 

Seances plenicres internationales,” there will be a congrés inter- 
national des sciences anthropologiques, beginning June 24th, and 
continuing three days. The latest advices report over three hun- 
dred French exhibitors and nearly as many foreign. 

By some misdirection of the subscription we have been deprived 
of the Reve L’ Anthropologie for a year, but the numbers for 
January and April of the present year come to make amends for 
th loss. ‘Tae January number opens w vith a paper by the editor 
upon the brain of the gorilla. The author admits that the pro- 
cress of researe h has taken this invest somewhat away from 


anthropology. “Les transformistes s’accordent genéralement a 
reconnaitre que ’homme ne peut descendre d’a tucun des anthro- 
poides connus, ni meme d’aucun autre genre vivant.” The second 


paper is by A. Hovelacque upon the classification of languages 
in anthropology. The author first examines the geographical, 


physiological and ie hological methods and rejects them. He 
then se es to divide languages by structure simply without etd 
regard to relationship. ‘Two idioms may be mon syllabic, 


agelutinative or inflected, without having any bond of relation- 


ship. The Basque and the Japanese are both agglutinative, but 
their roots are entirely dniinet. Che natural classification of 
inguage does not accord in any way with the ant hropologica 
classifications which the present state of the science presents. 
Originally, language corresponded to race, that is to say certain 
races have given birth to linguistic systems similarly diverse, but 
the rev irene of time have broken up all that. The unfortunate 
maxim “ Like race, like language,” has retarded the progress of 
and linguistics. 
The article by Dr. E. Hamy, upon the First Inhabitants of 
M ‘xico, has already been noticed in the NATURALIST. 
In the Revue Critique the work of Dr. Boudin upon Patho- 
logical Anthropology is extensively noticed. The author en- 


avors to trace out the relation between race and diseases, such 


as pulmonary phthisis, variola, syphilis, malarial fevers, yellow 
| 


ever, cholera, and the bite of serpents, and also the amount of 
| resistance and the longevity of various races. 


icted by M. G. de Mortillet 


and consists of short, pointed articles upon the papers and works 


l 
The Revue Prehist rid le Is con 


which have appeared in this department. The review of works 
ind journals occupies fifty-four pages. Irom page 158-184 is 
the text in full of Dr. Broca’s address before the French Asso- 
ciation last summer upon the fossil races of Western Europe. 
The number closes with the Bibli 


liographical Bulletin. The work 
is really the anthropologists’ vade mecuim, and it is hoped will re- 


ceive the liberal patronage which it deserves. 


4 


Those interested in the relation of the phonograph to phonology 


will find interesting articles upon the subject. in Nature, almost 
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every number containing something from such able men as Mr, 


of general 


import: Pombeaux du temps des habitations lacustres 
en Suisse, Rodé; Huitieme congres annuel de la Societe Alle- 
mande d’ anthropologie, by Graf Gundaker Wurmbrand; Lage 
de la pierre dans les souvenirs et les superstitions populaires, E. 
Univer- 
sitié jaguellone a Cracovie, Krnest Chantre; Le Musee des an- 
tiquités nationales de Saint Germain-en-Laye, H. Mazard. 
Attention is called to the following titles: An inquiry into the 
reputed poisonous nature of the arrows of the South-sea Island- 


ers, by Dr. A. B. Messer, Jour. of the Anthrop. Institute, Feb., 
1878; The Ethnology of Germany, Parts II and III, H. H, 


| 
. 
Cartailhac; Armes et Objets de parure des cabinets de I’ 


878; 
Howorth, id.: Australian Languages, &c., several papers, id. 

guag pay 
Flint Flakes from Egvpt, by Capt. R. F. Burton, id.; The Spread 


of the Slavs, Part I: The Croats, by Hl. H. Howorth, id.; Notes 


on Socotra, by Capt. F. M. Hunter, id.; The Characteristics of 
the Malayo-Polynesians, by the Rev. S. J. Whitmee, id.; 
Amusements of the English People, by G. Turner, Neneteenth 
Century, Dec.; Kolk-lore, Lessure //our, Jan.; La Chro 
nologie prehistorique, &c., Rez Sceentifigue, Jan. 19; L’histoire 
de la civilization et la science de la nature, by M. DuBois Rey- 
mond, id.; Primitive Property, by M. Laveleye, translated by G. 
R. L Marriott, and published by McMillan & Co.; The Verhand- 
Lune der Berliner Ges f r Anthropologie, Kethnologic, 


iportant contributions 


of Schliemann’s work, id, No. 7; Les trois premicres Annces de 
V’Enfant, by Bernard Perez (Ballicre, Paris); The Art of prehis- 
toric Greece, by A. H. Sayce, deademy, March 2d; Art-weaving 
among the Ancients, by T. Nelson Dale, Jlonthly, Veb.; 
Le Khedive et L’Egypte, by M. Van der Berg; Revue Sctentifigue, 
Jan. 2° th: War rites of the Zulu-Kaffirs, Uneted Service Magazine, 
N »\ rd: The Leading IX ligions of the W orld, by Sirk. Col 


quhoun, a paper read before the Royal Society of Literature, 
Feb h; D ische Frage als cultur-Frage, by Fredrich 
von wald, Das Aasland No. 5,6 and 7; Primitive culture of 
th onians, by W. st. Chad Boscawen, reviewed in clcad : 


March oth; Cultut chichte des Orients unter den Chali 


A. Von Kremer, reviewed in cleademy, Feb. 2d and March 16th ; 


/ 
\ thr Dec: Fal iu s Progr \ dal etude 
d ues, d et « traditions ré de |’Orient 


pendant les annces 1875 and 1876, by Ernest Kenan, tvuades 


/ 
Philosophie Chréticnne, Nov. 12th; New Zealand and the South- 


| thronolo Kin B 
to general anthropology; Einig lerkul n 
schichte Nord deutschlands, Vas ciusland, NO. 8, 1875; Kevic 
‘ 
| 
| 
Polyvandry in Northern Hindustan, by J. Muir, /vd@ian Antiquary, 


Gevlog)} ahead / Wiconlology. 


sea Islanders, by Sir Julius Vogel, London Colonial Insti 
Otis T. Mason, Washington, D. C. 

The publishers of the Naruratisr furnish the editor of thi 
department witha few separate impressions of the Anthropologic: 
Notes, and he will cheerfull ipply copies to contributors oO 


sketches if they will sen 


tl 


GEOLOGY AND PALASONTOLOGY. 


| - address. 


short 


CotumpiaA.—In a recent pam 


PHENOMENA IN BRITISH 


GLACIAI 
phict, entitled “ On the Superficial Geology of British Columbia, 
Mr. G. M. Dawson draws fresh attention to the moraines, glacial 
erooves and ice marks in north-western America. His conclusio 
which we append are of a good deal of interest in connection 
with the former statements made as to the lack of glacial de 
posits in Alaska and neighboring regions southward. 

t. Thecharacter ofthe rock striation and fluting on the south-east 
ern peninsula of Vancouver island shows that at one time a great 
glacier swept over it from north to south. The glacier must ha 
filled the Strait of Georgia, with a breadth, in some places, of over 
fifty miles, and a thickness of ice near Victoria of considerably 
over six hundred feet. Traces of the glaciers are also found 
on San Juan island, and the coast of the mainland 

2. The deposits immediately overlying the glaciated ro b 
sides hard material locally developed, and probably representing 
MW profonde, consist of sandy clays and sands, which hay 
been arranged in water, and in some plac tain ma 
These, or at least their lower beds, w probably formed at t 
foot of the glacier when retreating, the sea standing considerab 
higher than at present. 

3. Observations in the northern part of the Strait of Georgia, 
and the fjords opening into it—where the sources of the great 
glacicr must have been, show ice-action to a height of over 30 
fect on the mountain sides. The fjords north of the Strait of 

Georgia show similar traces. Terraces along th ast of th 
mainland are very seldom seen, and have never been observed at 
reat elevation 

j. In the interior plateau of British Columbia there is a syst 
of elaciation from north to south, of which tra have been ob 

rved at several localities abo 3 Subsequen i 
tion, radiant from the mountain-ran is also found 

5. The superficial deposits of the interior may be cl ied a 
unmodified and modified. The former, representing the Bould 
clay, hold many water-rounded stones, with some glac nark 
and occurs at all heights upto over 5000 feet Phe latter characte1 
ize nearly all localit below 3000 feet, and are most extensiy 
devel din the northern low country, where they appear as a f 

whit | or loes 

the 


he interior is marked with shore 
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present sea-level up to 5270 fect, at which height a well-marked 
beach of rolled stones occurs on It-ga-chuz mountain. 


Moraines occur in great numbers. Some of the moraine- 


cll 


like accumulations may have been formed in connection with 


the north-to-south glaciation. Most of those now seen, however, 
mark stages in the r 


retreat of glaciers towards the various moun- 


tain ranges. The material of the moraines resembles that of the 
Boulder-clay, but with water-rounded stones even more abundant. 

8. The sequence of events in the interior region has been: 
glaciation from north to south, with deposit of Boulder-cl iy, for- 


mations of terraces by lowering of water-surface, accompanied 


or followed by a Warm period ; short advance of clacier from 
the mountains contemporaneously with the formation of lower 
terraces; retreat of glaciers to their present limits. Glaciation of 
Vanconver island may have occurred during both the first and 
second cold periods, or during the S( cond only. 
T at. + | ] on 1 1 
g. If the north to south glaciation has been produced by gla 


cier ice, it must have been either (@) by the action of a great 


northern ice-cap (against which grave difficultics appear), or (4) 
by the accumulation of ice on the country itself, especially on the 
mountains to the north. In cither case it is probable that the 

laci led tral plateau and, besides passing southward, 
| seaward through the gaps and fjords of the coast range. 
The Boulder-clay must have been formed along the front of the 
glacier during its withdrawal, in water, either that of 
ofa great lake produced by the blocking by local ola ‘fiers of the 


i 
whole of the valleys leading from the plateau, to a depth of over 


eet be admitted 
Japan current would flow strongly through Behring’s Strait, and 
over part of Alaska, while Arctic ice-laden water, passing south 


across the region of the Great Plains, would also enter the central 


plateau of British Columbia, accounting tor the north to south 
elaciation and simultaneous formation of the Boulder-clay. 
Put PECIES OF RHINOCEROS OF THE Loup | K Epocu.— 
Prof. Cop cen exhibited to the American Philosophica 
society the nia of thre which Na 
obtained from the Loup Fork beds of Kansas and Colorado 
Iwo of them hich were new to science, he named J hs 
fos and A. m Ainus, Of the third spect the 4 
lus (Cop y crania ‘xhibited, one of them 1n a remark- 
I 
al state n Vhree crania of the and 
ne of the A 285 furnished th distinct laractet 
che ) ti nallest spe ind a tas large as 
the il] r rat ot th Ri FHS to Cuvier! 
C a nNarro evated occiput, [on nad smooth nasal dol 


a contracted preorbital region, and one large infraorbital foramen 


Phe v1. wmalacorhinus is a very peculiar species. It has very short 


5 f | 

| 
| 


and small nasal bones, a broad 


oO ciput. The preorbital region 


1878. Geology and Paleontology. 


front and a narrow 


is concave, and there 


na 


are 


high 
three 


infraorbital foramina. It is as large as the existing Afelodus 
bu VHS. In the A. fossiger the occipital region does not rise 


above the level of the front, and 


orbital region is wide and conve 


but the molar teeth are larger thi 


cus. They are peculiar in the gr 
and the isolation of the posteri 
was quite abundant during the | 
and were contemporaries of the 


h 1° 


AND Low WATE! 
most rivers the St. Lawrence 
noticeable fluctuations in respec 


is stated, however, by dents 
1 years the water ri two « 
level. There is no question but 
yi though it may be doubt 
1 commonly ven Is accordi 
he summer of [570 th KT! 


tke Ontario and in the 


common remark. The rise 
tinuing several months in the ye 
the entire summer and autumn 
the existence of any special recor 
n the cause of this r1ewhat 
due to an unusual fall of snow t 
1c) oF W thi th 
] 


1] 


is latera 
x, and 


t 
foramen. The size is about that of the A. 


+] 
ll Ul 


1ose of the 
at vertical 


notch asa pit. 
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here is one 


y expanded. 


] 


The pre- 


large 


mala 


infra- 
NUS, 


This Spe Cit S 


veriod of the Loup fork epoch, 


Mastodon campestcr and sev 


that this is the c: 


heth 
i 


this river, the fact can be determined directly from 


Reports furnished by the Signal 


lecade of the survey 


the tl 
ten plates, with text, illustrating 


h have lately come ut 


One of the more noteworthy o 


ybson 
T 1 
ved that it can ¢ m 
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] +] ] 
1 shape the f conical belts 
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bt their fosse, 
species of 
1 1] 
not subject to sudden or very 

tO the depth otf its 

} the vicinity that once 

uv three fect above its o 

4 
the period of unusual 
. 1” to the fact. lwo years ago, 
} } ] + $3 
ordinary height of the water in 
river above the rapids was a subject of 
oth wer ] ] n 
1D d al DOU ¢ ] , COll- 

lam not informed in regard to 

trikine phenomenon. 1 

Cain 4 \\ it cll] 

erp, N. Y. 
[HE PALEONTOLOGY OF VICTO 
Geological Survey of Victoria, 

ting 
Wea 1S Curiou ODICCL l 

| 

| 
pean | 
} (y 
| 1 radiating crvstatiine icture 
| il nteresf lies in it urrou nblance toa b mate Some 
| time ago if was announced that a belemnite Nad been di vered 
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in Tertiary rocks in Australia, an announcement which of course 
created much surprise, since it had previously been an article of 
geological faith that belemnites were exclusively mesozoic fossils. 
Prof. McCoy now suggests that the fossil taken for a belemnite 
may have been the new Graphularia which he describes in the 
present decade, or some other very similar fossil. Another 
notable Victorian fossil noticed here for the first time is an eared 
seal of Pleistocene age, to which the name of <lrctocephalus wi 


is given.—-elcademy. 


GEOGRAPHY AND TRAVELS. 
GrocrapnicAL Notrres.—The Geographical Magazine contains 
a map showing the Himalayan explorations of Mullah, one of the 
explorers of the Great Trigonometrical Survey of India ——Dr 


Kirchhoff, President of the Halle Geographical Society, has discov- 


ered, inthe library of the University, a copy (apparently) of part of the 


original log book of Captain Cook, during his voyagein1772. The 
1 } 1 4 1 fn 
book was bequeathed to the library referred to by John Reinhold 


Foster, Cook's companion, who died in Halle. —l]ieut. Wy 
at last accounts was exploring the Isthmus of San Blas 


rowest point between the Atlantic and Pacific oceans.——M. 
1 


Deloncle of Lyons, concludes from documents in his hands, that (1 
Lake Tanganyika was not known tobe in existence atthe time of t! 
missionary journeys of the 14th, 15th and 16th centuries ; (2) that 
Mayamuezi, Ugogo, Uganda and other districts were known in 
the fourteenth century; (3) that Lakes Victoria and Alb 

Nyanza, Banguclo and Mocro lore 
ime ; (4) that the wide northern affluent of the Lualaba, discovered 
»y Mr. Stanley, issues from the Albert Nyanza; (5) that Lake 
Nyanza was a basin, much larger than now Dr. Traumuller of 
Leipzig, who resided at Batavia between 1867 


t 
ol many ex¢ ursions 1n the interior of Jay i, Visi 


Gede and Panggcrango, and the famous * Valley 


carbonic acid gas which 


here accumulates to a 


three feet above the ground is noxious to small animals, but 


harmless to human beings. A former connection between As 
and Java appeared to the author to have once indubitably 
isted——On the 6th of May, a little schooner, the 

rents, an eight ton craft, sailed from Amsterdam for a six months’ 
cruise in the Arctic regions. The whole ship's company consists of 
fourteen—six scientific experts and eight sailors and officers. Th 
enterprise is strictly national, foreign aid having been refused, and 
nothing even having been asked of the Dutch Government, but 
everything being supplied by voluntary contributions. The 
schooner will pursue the track of previous Dutch navigators, 


along the north-west coast of Spitzbergen, to Nova Zembla, and 
thence as far to the north-west as can be reached in season for 


+ 


the schooner to return before next winter——The Zzmes says the 


ted the volcan 
of Death.” TI 
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Feannette (Pandora) will be r for . in a short time, and 
then sail for Havre, where a iry crew will be shipped 


when she will leave for San Francisco. Mr. Bennett hopes th 
expedition will sail for the North in June, 1879. It will go by 
the route through Behring’s Straits———Prof. Nordenskiold’s ex 
pedition for the north-east passage sails in the Vega, in July —— 


The vessel /otien, with twenty-five men, will sail from New York 
in July for the Arctic regions in search for the re 
Franklin. 


Mr. Melville Atwood presented twe1 wo rock specimens illu 
trating a new method of preparing the ime for dete tion 
trati anew n i preparing U rmination, 
and read a very interesting paper on the subject He is awa 
that looseness in petrological nomen lature is the rule and not 
the exception, and that many geologists are found writing of 
totally different rocks under the same name. But he is still m 
imp 1 with the ignorance of the miners in regard to the roc] 
which form the boundaries of the different min He does not 
value much any distinction between rocks which cannot | 
applied in the field, and | yund, while making a col ion of 
rock specimens prepared in different ways, that what 1S st 
wanted was a method to mal it easy for his fellow-miners to 
understand and distinguish the enclosing and wall rocks of the 
different lodes they were working—these rocks having so much 
o do with the productiven of the lod To prepa oO 
that they can be easily studied with a pocket Ics or a low power 
of the miicré ye and accu J ntified by comparison with a 
collection of foreign types, the prepared lows: “ First 
y] 
wash the specimen clean, using a b h to t rid of any iv and 
dirt: then elect the ide ¢ art you Wish To and Grind 
it down on a piece of sandstone (a shoemaker’s sharpening nN 
until a perfectly flat surface is obtained. This will occupy but a 
few minute inless the rock is verv hard The surfac rould 
then be worked do till fine hea lare em f 
water, and after you have obtained a sufficient polish, wash 
rock again and then let it dry adually, either on a stov r, 
what is be ,a little brass table with a spirit » the sam 
that is used fe 1} tin slid When 2 rfectly dry heat } 
toa point so that you can barely handle it; then varnish t o}- 
ished side wh hot with a mixtu ron part of Canada Da 
am to three parts of alcohol, which must be warmed befor 
applying it, and laid on with a cam hair brush. It v 
dry, and if left for a day or two will harden, so that you can han 
dle’ it without injury This simp ind rough treatment ts 


MICROSCOPY 
DETERMINATION OF ROCKS BY THE Microscope.—At the regula 
mecting of the San Francisco NM oscopica ocicty, May 16th, 
| ‘ Dr. K. H.W N. \ 


40+ \ om). | July 

das MCCEessti IN MAKING piain th > CNaracter 

istics of the rocks. 

OLEOMARGARINE.—Mr. John Michels has recently tudied this 

SuDstance, and drawn 1 ip France under the micro pe, Lhe 

abundant fat globules and occasional crystals of common lt 
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l ) i mica ANALVS las Vn the 

I Sil i \ i ¢ Lil i¢ 
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} Li i ot i I Be iO 
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schools he entered the iv. where he displayed a 


nches, and he fol- 


\ 
vical bri 


J 


lowed a natural bent when he afterward learned the watchmaker’s 
trade. In 1826 he laid aside his business to become an instructor 
at the Academy, and the next year began a series of experiments 
in electricity which introduced him to the notice of the world o 
scholars. Among his earliest discoveries was the fact that in th 

transmission of electricity for 1 t distances he power of th 


t 
battery must be proportioned to the leneth of the conductor, an 


{ 


or machinery. In the last 
‘rounded by « | 


l 1) i 11) ) ) n 

+ + ] + 

semination ults has kept ( his devotion to t n 

pro nent ¢ CK In \ hin ot new 1 tl 
1 1 

mitt t ¢ 1 1 

authorities of the Atlantic cable to procure the 


le Was the first tO Magnetize a pice of iron ata daistane or ma 
: 
instance an oscillating iron beam W 
or insulated copper wire. A current of clectricity Ww sent 
throu h th In on direction, which caused one ena »De rep { 
upwal and ti other attracted adownwart two stationary 1 
n The downward motion of the one end of the beam n 
it west point brought the conducting wires in contact with th 
i 
opposite poles of the battery, which produced the reverse motion, 
and s« n continually. In a later arrangement the velocity ol 
4 | } 1 + 4 } 4 
motion was reeulated by a fly-wl electro-magnets substt- 
tuted for the permanent magnets at lirst used. 
In 1 ) Prof. Henry prepared some electro-magn of a powel 
higher than any yet proa ne W hn ul 
Struc ad On tik in plan, and Wi 1 Whit SUSI 1 
1 1 at 4 { 
dred pouns vith battery occupyin nly a cubic foot of , 
is s exhibit in the cabinet of the Col » of New Jersey. 
Continuing his investigations, he at length astounded his { ids 
] 4] ] ] ] 
by applying the principle which we now nou Very L n 
the eo! n makin Dell yrINe at.on 1d 1 W 
a miic long by t transmission Of a rrent from t other end ; 
and ina paper printed in “iijimat : 
in 1821, he pointed out th bility. of nployin 
agency for t nstantan - CO] vance oO ite]] nee from one 
+] 4 ] ] ] 
point to another far distant. Lh t must be remembered, \ 
thirt n vears betore put the 1dea into practical of \ yn. 
\\ +] + ] + + 
Withina tweir nonth he time th rtlin xperimen 
published, 1ro Prien Ca ad to 1) of 
Ophy brinceton in 1537 visited london, 
1} nterested (hart WW heatsto then a Frol 
College, in | Ove! laboratu me of them and ‘ 
11) +} ‘ ‘ } } \ ] +] 
ing the capab ened up b het When the Smithsonian 
Institution w Washington, Professor H \ 
appointed its ryv,and las fil that n 


| 5) } 
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Of discovet ASTFONOMY, Till he has nerf a 
tem by which an announcement is flashed from any part of 
America to the Smithsonian Instituti yn, and thence to the observa- 
tories in Faris, London, Berlin and Vienna, all in i time scarcely 
ioOng enough to timate and without drawin ya dollar from the 
POVCPDIALLY of th star-Sazine trate Ch Same 
Cal \ } ssed py the INOVA SOC OI London 
{a t Scientific | pers a COMptiation of Incalcul 
ad ISCIUINCSS TO —MAINIY PONSe TO a tion 
nade Dy Frofessor Henry in 1t8<8 Lo him we ow perhaps 
° 
m than to any on Nan ur present position as a nation In th 
+ ] ] +] ] 
wedeier Gespatcues, and who forsaw the importance tadulatin 
i > 
them and paring the dary maps now in use. As an rono 
mer he was a ling ficure a iv as £645, when he published 
is rvation the temperatur th In, Were icon 
firmed by Seech ven irs later, and have remained un NaKeN 
+) 41 1 
In the Throuen a re OF Nands since \ topoevra 
] ] + , + 4 | ] 2 +1 
Liively in n t chan vel in the n 
] 1 +] } } ‘ 
borhood o he Great Salt Lake, and it ; t his tion 
( lakin lard measuremen [t \w he who, at the ae 
ily entered the lists y h Professor 
Lynda estion Wwolved the 
perfection « nals for u 1 the ocean const Phu 1 
( imain Iters W him an nthusias wd Master, 
Nis Whol ) » the advan nent of th OOd Of his ra 
be esp uly feit on account of the influence of h oble mo 
1 { ‘ 1 4 ‘ 1 
Nara was a man of the = scons yu ane 
| Lin otne 1 Litt Wa ju his chat 
+ 1] + ] 
OW itiall from pa in spirit, and altho 
method I me oi th lern ) Who 
Al { i i | i ( \ ‘ i i i 
n tS of thi intr ( } resent heration, who have so 
often him a friend in the past. at rtunat n the posses- 
| 
CUStIn Nea 1\ 8) IST, Wn M. 
D, d THIS consut ion 1] vas born | 
January 20, 1839, and nscquently in | ticth year, HI | 
had retut | me | a short tim us from 
ul Womingo, wh had so abiy labored in h hosen put 
+ ] ] ] 1 
OL\ 1d paleontology. He began his ear olo 
Th I chict of the Geological OF Califor 
| 
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nia, to which post he had bee : 5 
made extensive geological and geographical explorations along 
the west coast, California, ‘ ~— and Nevada; he also engaged in 
a survey of the peninsula of Lower California, of which it is said 
he made the most accurate map ean: His principal work, 
however, was his explorations in Costa Rica, and especially Santo 
Domingo, to the topography and geology of which he had civen 
much study, and the results of which he embodied in his quarto 
report pt tblished by the American Philosophical Society. 
other papers on the secondary fossils of the United States, Santo 

l the Proc edings 
and Journal of the Academy of Natural Sciences and to the 


Domingo and Peru were contributed by 


Transactions and Proceedings of the American Philosophical 


Society. American science sustains a severe loss in his death in 


the departments in which he labored, and to which he had con- 
tributed upW irds of fifty papers up to the time of his death. 


- The North Mountain Camp of Physical Culture, so success- 
fully established by Dr. J. T. Rothrock in 1876, and continued 
last summer by Messrs. Taylor and Frank, will be open during 


the coming months of July and Aug be conducted 


upon the same gen ral plan as that rs. 

Che primary object of the Camp-S No 
stated lessons from books will be required, nor will close mental 
application be allowed, though a part of each day will be devoted 
to instruction, which will consist of lessons in Geology, Botany, 
General Natural History and Drawing from Nature. 

Phe location of the camp is near a mountain lake in the south 
eastern ut of Sulliv n Co Pa. at in altitude o ver two the 
sand feet ab tid 

\s a rule, boys from twelve to seventeen years of only will 
be admitted, though in exceptional cases it may be found props 
to admit other 

For the term of two months the charge is $100. This inel : 
boarding, washing and tuition. While it is desirable that pupils 
remain during the entire term, they will be received for any part 
of the term, and will be charged in proportion to the time spent 
in camp. In all cases, however, one-half of the sum must be 


itter half of his term, of whatever length it is decided that 
[he better route to reach the camp is by the Lackawanna and 
Bloomsburg Railroad to Shickshinny, and thence by stage to the 
N rth Mountain 
ier Information add > L. H. Vaylor, University of 
Pennsylvania, Box 2838, Philadelphia, prior to July 1, 1878; after 
that, Shickshinny, Luzerne Co., Penna. 
sridgeport Scientific Society was organized last year 
with H. N. Powers, D.D., president, and Clarence Sterling, cura- 


>? 


paid on entering, and the remainder when th pupil b ns the 
o i < 
| 
| 


[July, 


calling attention to the desire on 
lishing a museum to illustrate the 
vology of Western Connecticut. Cor- 
address Clarence Sterling, curator 


i Natural History has issued the 
first number of its journal, the subscription price of which is $2, 

he Chesapeake ical Laboratory of Johns Hopkins 
1 fora two month’s session at old 
ie direction of Dr. W. K. Brooks. 


- Mr. J. W. Groves, of the South London Microscopical Club, 

after cleaning glass slides for mounting microscopical objects, by 

is them togethe1 dyes, 
artist’s sl blocl 

5, by fixing around thei 

yer, ten inches lone, and 

, so that, although they 

are left uncovered Ch 

be detach by running 

face next tie dj INING 

be mounted on, as it is, 

‘xposed one may have 

yapcr are removed alter 

nal London 


Under the title of Essai sur le Classement des Animaux qu 


vivent sur la Pla t dans | de Dunkerque, M. O. 
Ter 1 ¢ talocue, illu excellent plates, 
the loraminifera hich of Dunkirk, 
3 m 

— ihe total preduction of silk-cocoons in Kurope amounted 

' ina ige to 56,000 tons per yea d ng the last five years. 
Ital tands first in the list of silk-producing countries, pro 
ducing % ) tons per year; France prod t 10,000 tons ; 
| 4 ) Spain 2 Austria 1900: Por yai 250; Gi 
20 Ru PSO rcrma 100, and B ium and Switzerlan 
only TON Va 

Ar! h Ph hia Zo ul Garden I 
ind 5 reula 1 zebu born 
1 t fen y Zal WHVLUS 

| Carona | rak ts ( I 

n snak ( rut ; IT mountain bla na 

0 b s); L ring-necked sna 
(D 7 f lil Cie Cyn born 
in the rden; 1 broad-w d buzzard (Luteo p 
spread \ i a / pin nake 
and young rintana); scarlet ibis 7 South 
Ameri 2 copperheads (Axcistrodon 1 great horned 
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tor, and has issued a cit 

the part of the society of 

natural history and arch 

resp yndents and donors sh 

Scientific Soci ty, Brid report, Conn. ; 


VOCE anges of Sa Le So 


coon ole} hake Ssirtatis); 1 
K “y's 5 al 


sota, namely, irc¢g culture; it 1S 


chiefly in the protection of e¢ 

enemies, The product, thus far re- 
pol ed, Ol Which about CtWO- 
thir ihe average quotation f 
pri 


TEER x \l CAL SOCIE! \ 14 ] Yo ng 
read pa] upon his recent jour: f exploration as th 
tronomer Ol Giles |] edition cross the continent of A = 
tralia, with descriptions of the deserts, native ra and the 
natural histo1 of the country 

\] Gen. C. Chaille Long lectured on Egypt, Africa and 
\frican racine the following subjects: Ee nnexations 
the results of his expeditions in Central and Or: il A eon 
discovery of Lake Ibrahim and two hundred mil of th n 
known White Nile; the source of the N VI'tse, Kin f | nda; 
the Nia N \kka, or J ind th \nth ha 
and l tri 

Boston SOCIETY OF NAY Vlay 15.—Mr. Richard 
Rathbun read a Des« tion of a Coral R 1 the Bay of Bahia, 
Brazil \ \lien ] on U ds of North 
America, and Dr. T. Sterry Hunt remarked on the Taconic Rox 
of North America 


Che last number (| na Of Vol ot th insacts 
4 ] + ] 
of the Ame n itn 10 ( Societv, contain 7. cles 
] 
of unusual int ong them are Notes on sot ) of 
, tha hall rat rey of Sp 5 Ol Ol 
| 
| ) ae | 
Ur , by ] Horn, illustrated by lat Llorn 
» CON ut Not n ) ra ( thy 
U nite t nun in North rican / 
are d ribed by Mr. E. T. Ct n- €O rising mostly bees. Th 
most 1m] n riptions of the l 
1 \ 
the North American of also of / vith 
on / , and trat vith OWINY 
dD 
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— A new industry has recently sprung up in parts of Minne- 
matter, consisting 
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Prejevalsky’s  Ex- 
» showing his route from 


\sia (with a may 
the Tian-Shan to Lob-Nor and the Altyn-Tag, 
itions (with a map of the Mullah’s 


malava explor 
ons in the Chitral Valley, and along the course of 
; by C. A. G. Bridge. Salang Island, 


} 
he Cossacks, 


‘sat the Cape of Good 


ieu. Droughts and climate 
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—May. Geological Time, Part 
hich levels in North-western 


HRIFT.—April 23. Form of 
of arthropoda, bv O. Schmidt. 
itive anatomy of the 


comparati\ 
H. V. Ihering. The poison 
creting an odorous fluid) in ants, by 
of Oscines from the Clama 
he structure of t hell, 
ribution toa knowledge of the postem- 
insects, by H. Dewit: On the 
\ Wi iIsmann 
Rei 1), by E. Keller 
1 toa know V ( of ins ts, by 
to May 7.—On the Amphipo 
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O ns of some cctop tical 
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t 1 the Locust in the North-west, in 1570, 
1) TI mechanical effects of Arctic 1 In pro- 
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Il. by C. L. Morgan 
AAmerica yarriers to a great ice-sheet, by G. M. Dawson. Denu- 
datio rain and river, by H. O. Forbes. The fossil-fish localities 
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